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Because It Rains on Hawaii 


By Frenekick 


= NATION starts talking when any 

| T stitory asks to join the Union as a 

new State, A candidate for statehood 

gets the sume scrutiny as 4 would-be son-in- 
Jaw might get from a girl's family. 

‘That's how mainland Americans are Incking 
now at Hawaii, talked of in Oongress as our 
49th Surte. Tf adimitted, it would be the first 
member of the Union nota part of continental 
United States, 

Hawaii, lying out in the warm Pacific some 
2400 miles southwest of California, is an 
Island grou long ruled by a native royal 
family. Liliuokalani wns the last queen. 
After a “revolution” the islands, by treaty, 
were ammexed to the United States in 1898, 

Though the seven seas are laced by colorful 
urchipelagoes, Americans feel there is no other 
group of islands quite like Hawaii Mark 
Twain called them “the loveliest fleet of 
islands that lie anchored in any ocean” (map, 
page 375). 


Hawaii Grows Far on Water 


The Hawaiian group # unique. It has no 
natural resources—but plenty of rain! 

This rain makes Hawalian sugar so luxuri- 
ant that it can serve the sweet tooth of sume 
20,000,000 Americans. Rain, transformed 
into Hawaiian pineapple, supplies most of the 
United States. And flowers and scenery, nowr- 
ished by tropic rains, lure an enthusiastic 
twurist trade (page $96). 

In this water-minded fairyland enttle swim 
part way to market, herded by seagoing cow- 
boys. T know one plantation that tunteled 
around a yoleano to move water 30 miles, 
Another pumps enough underground water 10 
supply a big city, 

To get the rain where TL coutits must, 
planters construct sprinkler systenis, giant 


Simpicnt, J. 


versions of the one in the city dweller’s front 
yard, so big that one nowle sends a spray 
over three acres: 

Hawaii's dependence on water is complete. 
Virtually everything tt eats and uses. comes 
by water, 

Islanders are never more conscious of the 

ifie reaches around them than during long- 
shore strikes. As this is written, labor troubles 
in both Hawaiian and mainland ports have 
cul off overseas supplies und markets for more 
than seven of the twelve inamths past, Such 
times highlight Hawaii's dependence on water- 
bone commerce, 

Normally her supply lines rim on ferryboat. 
schedules, There ure Tuesday freighters from 
San Francisca, and on Thursdays the Los 
Angeles ships come in, Every ten days brings 
a vessel fram the east coast ind Gulf ports 
and another fortni from the Pacific 
Northwest, supplemented by freighters han- 
dling lurnber from the sume region. These 
regular sailings operated by the Matson and 
Isthmian Lines are fattened by frequent calls 
of trans-Pacific steamers serking bunkers and 
shares or discharging and Inading way freight. 


Foreign Flags Now Searce 


Prewar demands of the Orient-born popu- 
lotion brought many bizarre house flags into 
Honolilu Harbor. Since V-J Day, with the 
great NYK fleet of the Japanese sunk and 
Dutch, Swedish, and British fleets still re 
building, foreign flags are scarce. Rebirth of 
Hawaiian commerce abroad is also curbed by 
dollar restictions, Australian austerity, ¢ 
war in China, and General MacArthur's limi- 
tations on forcign trade with Japan, 

ut the commerce remaining with the main- 
land United States has always bulked large. 
Hawaii now buys more from the 48 States 
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From Endless Belt to Shiny Can, Peeled Pineapple Is Never Touched by Bare Hand: 


China, Belgium or France 


n surplus war 
Iministration bas 


HONOLULU 
AND VICINITY 


Flcht main islands, gtretehie ae ihe 
and one-quarter of our sugar. Each rrpimicms a peak 4 


Talund) whery two five yoleanoes spaut Inen, és stifl grave 


steel ond? Californin cement. The Territorial 
Department of Agriculture stocks streams 
with fieh from Oregon, The Hui Manu, a 
women’s orga tion, imparts anc frees color- 
ful birds 19 brighten island gardens. VU 
deterrod by strikes, they recently booked sir 
freight, brought in cratelnads of rainbow- 
colored buntings from Mexico for propagation. 


Mayonnaise by the Ton 


Walk the Honolulu docks after any freighter 
artival and you ore stapgered by the intricate 
demands of modern life as pictured there- 
Mayonnaise by the ton; mountains of cige 
rettes; beer by the thousand caseloads; he: 
-white refrigerators standing in precise 
} and mattresses, auto tires, table china, 
clay pipe, dynamite, herbicides, pitrates; and 
floor lamps. 

Seirch the room where you read. Tf you 
lived in Hawaii, everything you see would 
have come by shi 

Cureful use of water, among other factors, 
hos grade the fimited lod of the Glands pro- 
duce more calories to the acre thay any other 
in the world 

From an area less than that of New Vork 
City, Anwaii grows 25 percent of all sugar 
produced wun ay flag (pages 577,592, 593 
597). Such yields support half a million 
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Hawaii, of New Jersey Size and New Hampshire Population, Wants To Be the 4th Snte 


Pacific, peiiduce Virtually all of our cannéd pineapple 


hrust up wut of the wcean ty intermil fires Huawail 
Trig. Inset shows the Honolulu area on Guba. 


people in the American way of juke boxes and 
traffic jams. Two centuries ago, half as many 
natives warted and practiced nfanticide be- 
cuuse this same land was not enough—by 
primitive methods, 

To achieve such land use, the Vankees who 
engineered it imported everything but water. 
Labor was recruited from China and Scan- 
dinavia, Japan and Madeira, Puerto Rico and 
Portugal, Philippines and Indiana, From In. 
ind New Guinea, Louisiana and Barbados 
sugar cane from which to breed new 
Cayenne pit je was borrowed 
ca (pages $88 and 000}. Fertili- 
wers were called furward from Chile, Canada, 
and the guano islands. 


A Mid-Pacilic Melting Pot 


Thus grew eosmbpolitan Hawaii, In my 
short time here L have seen its. population, 
now 340,500, grow to exceed that of six 
States, Biggest elements are the 179,000 
Japanese Americans, followed by 175,000 Cau. 
rasians and $2,000 Hawaiians and part Ha- 
Waiians, Filipino, Chinese, and other extrac- 
up the rest of the melting pot of 
Virtually all are U. S. citizens 
(pages 372, 379). 

The first people to come were Polynesians, 
pesibly a thousand years before Columbus 
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shiwed the eae to Isabella. They and suc- 
cessive Polynesian immigrants became the 
i ne discovered by Capt. Janes 
Cok in 1778. Forty-two yeurs Liter New 
Hind imissioniries arrived to form the fest 
stable white colony,* 

These God-fearing evangels lair! the ground 
work for modern Hawaii, They and their 
deseendants built her churches, arts. and busi- 
ness; helped lead the revolution which aver- 
threw the native monarchy in 1803; and in- 
fluenced annexation by the United States in 
1898. ‘Today their descendants call visiters 
to play tennis or dilk business. 

Hight principal islands make up the Ha- 
walian group, Lying south of the ‘Tropic of 
Cancer on about the same porallel with Mes- 
feo City and Hong Kong, they are five time 
zones Behind New York. All voleanic, they 
angle 400 miles from northwest t southeast, 

First is Niihau. Next js Kauai, with the 
highest annual rainfall on record (some 600 
inches in bite months) for any station in 
Hawaii Third is Oahu, site of Honolule and 
Pearl Horbor. Then comes Molokai, noted 
for its leper colony, now dwindling: next, 
Maui, Lanai, and barren Kahoolawe. This 
Jast is used only asa Navy bombing range. 

At the extreme southeast is the island of 
Hawaii, which is still growing. Here two live 
volcanoes, Mauna Loa (page 604) and 
Riltues, erupt with regularity and spill lava 
seaward to build land which mage some day 
become a fertile plain. 

Keven blasé old islanders throng to Hilo 
when the volcanoes “yo off,” and proudly boast 
that Hawaii is the only place where people 
fun to an eruption (map, page 575). 

Honolulu, playland capital of Hawaii, is 
two cities. In one, more than a. quarter of a 
million people pack pineapple, drive buses, 
attend church—but seldom ride o surfboard. 
In the other, sun-seeking tourists, shiny with 
cocongl oil against sunburn, throng the beaches 
and tropic-style night clubs to nourish the 
island's third largest business, to the tune of 
about $33,000,000 in 1948, 

As if dramatizing Hawaii's dependenite on 
water, Honolula bugs the sea, For 17 miles, 
from Pearl Harbor to the extinet crater at 
Keko Head, it pushes against the Pacific, 
rarely venturing up the ridwes of the Koolat 
Range at its buck, 

‘The main streets of this long, thin city tell 
its ster. 

Every morning half of Honolulu rides to 
work along Kamehameha Highway, namerd 
for a native conquerar, Nimitz Highway, 
harmed for a later one, also runs in from 
Pearl Harbor to the city's center. These 
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avenues to the industrin) district pass geres 
of Goverment housing for defense workers, 
Honolulu Airport, and the Air Foree’s Hickam 
Field, where Be17’s took off one clay to help 
muke history at Midway, 


Honolulu Harber Pivot Point 


‘The city’s pivot point is Henoluly Harbor, 
Here, amid fertilizer works, fuel storame tanks, 
lumber yards, and bottlers of soda pop is the 
plant of the Hawaiian Pineapple Company, 
Ltd. (Dole), largest fruit cannery in the 
world. Every visitor temembers its giant 
pineapple that serves as a water tower, 

King Street passes near jhe harbor and 
carries on (o Honolulu's Hyde Park, called 
Anta, where politicians draw crowds with hula 
troupes and hold them by singing “Three 
Blind Mice” in Hawaiian. Adjoining slum 
alleys mark this a seaport town and recall 
the pouring fifties when annual visits of the 
whaling feet meant rivt and rapine, 

The city’s shopping district wax once dis- 
tinetly Oriental, and goods are still offered 
in the wild profusion of Eastern bazaars, “The 
shopper finds fai (the glovelike Japanese 
socks) mixed up with nylons, Ivory bark 
scratchers shetre the same shelf with electric 
blinkets. King Street saloons sell seimin and 
sake, steak and Scotch, 

Abrupily the visitor enters the modem 
downtown ¢fistrict af smart shops, Separtment 
stores, solid-lnoking banks, and “fuctors," 
nuinigement firms that run the sugar planta- 
tions and much of Haw: basic industry, 

Here too are the € ment bulldings, 
grouped around the Territorial Capitol, Dolani 
Palace, one-time home of Hawaliin kings. 
These lowuble south seas sovereigns copied 
European monarchs even to their vani y. 
The Capitol Building's promenades are svill 
lined with small mirrors—just face high! 

From mid-town, Kapiolani Boulevard car- 
ries on toward Waikiki aver land which ms 
father remembers us swamp, good only to 
raise bananas and ducks. How odd thar men 


have labored to reclaim it for secondhand 
dealers to hawk jalopies! 

Waikiki is hare midritis and apartment 
houses. sandy feet and “drive-in,” 
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Fach stretch of surf has its own character 
There are “Queen's Surf" and “King’s Surf," 
once reserved for royalty, and, if wind and 
wave are right, “Steamer Lane” for the in- 
trepid, “From the farthermost rollers, a full 
mile out, a good surfer can cide all the way 
to shore and a rewarding bite of the beach- 
boy's delicacy—dried squid. 

Here my young son leared to ride in on 
his board—and how he misses it now, back 
at school i Massachusetts! 

Diamond Head, beyond Waikiki, is Ha- 
waii’s tourist trade-mark, Fringed by wealthy 
homes such as Doris Duke's litthe-used “Shan- 
gri La,” this aging cinder cone is pocket! by 
strong points, vestiges of a military age when 
shelHire won wars (page 605), 


Exotic Flowers in Every Beek Yard 


For each home with a view of the sea 
Honolulu bas a thousand: that look out on 
the teighber’s wash, Clustered about shop- 
ping districts with tongue-twisting names Tike 
Moilifli and Kalihi, each has its garden, with 
at least one of the 4,000 varieties of Hawaiian 
hibiscus: This shrub is so common now that 
gardeners name new strains after friends, 

Many of the exotics—anthurium, orchids. 
gardenias, pe, and ginger—grow bere if 
watered (pages 589, 603), 

Scattered ameng the homes are Honolulu’s 
institutions. In Manoa Valley, where early 
settlers built New England-style houses under 
an ever-present rainbow, the University of 
Hawaii new teaches more than 4,000 stuedents, 
among them many ex-GI's, ta become sugar 
planters and schoolteach industrial relii- 
‘tons men, and veterinarians. 

Cultural centers Include the Honolulu 
Academy of Arts where Kwan Yins and 
Picassos vie for admiration in this cosmo. 
politat city, At the Bishop Museum is the 
workd’s best collection of Polynesiana—nose 
flutes and Outrigvers, fishhooks of bone, and 
full-length cloaks built from feathers of the 
ova bird, 

Games fascinute Honolulu. High school 
football draws sell-out crowds of 25,000, 
‘There ate more than 200 pool halls, by 
latest count—one- for every 1,300 prope, 

Leading U. S. swimmers, such as Duke 
Kahanamoku and 400-meter Olympic cham- 
pion Bill S , padilled first in the thunder- 
ing surf of Makapwu (page 008) and reached 
competitive perfection in the LOG-meter pool 
of the Warld War T memorial at Waikiki 

No island boy has missed ibe pleasure of 
one old Hawalian sport, i leaf sliding. Equip- 
ment is the same for rich or poor—a bundle 
of these big leaves as u sled, a steep, muciely 
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bank on _ mountainside, a tolerant mother, 
and a pair of old trousers, 

Few other cities offer so many extra days 
off as Honolula, Rizal Day for the Filipinos, 
Kamehameha Day for the Hawaiians (pages 
586, 587), Boy Day for the Japanese, and 
Chinese New Years only begin the list. help 
celebrate the other fellow's holiday by watch- 
Ing him parade, 

Most colorful parade is the Hawaiian, with 
its men in breeckelouts and feathered helmets, 
lis bearers of kehilt (standards now made of 
flowers instead of feathers), and its gaily 
gowned horsewomen called pa'w riders. Jap- 
anese lantem parades bave been resumed 
since the war, and on Boy Day each Japanese- 
American home jucky enough to have sons 
heralds its pride by flying giant pennants cut 
and painted to represent a carp, the fish sym- 
bol of fearless courage. 

Imagine traffic having to stop to let o 
dragon go by! 

Old-style Chinese funerals, with white-clad 
professional mourners and papier-miché mon- 
sters disrupt traffic. For days aftor, streets 
are littered with perforated serpentine scat- 
tered by the procession so that evil spirits— 
which must find their way through each little 
hole—will never reach the grave. 


Boat Days Always Festive Occasions 

Roats mean much to these islands—mail, 
food, celebrities—even that long-awaited new 
ivebox. Traditionally, boat day in Honolulu 
draws a crowd. Whenever Matson liners 
berth, thousands gather below Aloha Tower 
to join the Royal Hawaiian Band in s musical 
welcome (page $82), When they sail, an even 
greater crowd wathers to sing Aloka Oe, with- 
outa cry eye on dock or deck. 

People here adopt one another's customs, 
and confusion sometimes results, as with shoes 
A young Nisei (second-generation Japanese 
Ameticm) matron entering her prefab home 
lenves her Hollywood wedgies on the doorstep. 
from a traditional desire to keep floors clean. 
Sears Roebuck's new store boasts an escalator, 
policed now to see that children, invariably 
barefoot, don't pinch toes. Island boys ot 
all races play fine foothall—yet kick better 
barefoot! 

English is the lingtiage, but apt words have 
been freely borrowed from many tongues. 
Such inchide the Hawaiian Aawéow for “food” 
and the Chinese di for “partners.” 

Simplified English words and phrases serve 
instead of the pidgin of tropic islands farther 

“See, in the Nariowa Geounapiic Magazine 
“Waves and. Thnils at Waikiki,’ 6 illustrations in 
duotone by Thomrs Edward lake, May, 1933 
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or guitars are often carried, and “coconut” 
‘buts woven from palm fronds area fed with 
teenzigers. Only tourisia display all three 
at once, 

Pity the “midnight son” who comes to 
Hawaii expecting stiother Miami or Las Veras, 
‘The gambling ban, midnight closing, and mod- 
erate tempo favor rest and romance, not racing 
and red dog—which pleases us who work here 
for a living. 

Hawaii is a place for record-size marlin, 
golf by the sea, scenic rides, and sulphur baths 
drawn from the steam of live volcanoes. It 
isa pleet for experiment with foods like pot 
and foné-lomé salmon (raw salmon), Bombay 
duck und tokimocki. It is a place to tan by 
flay under a brilliant sun and sleep by night 
under a blanket, It is a place to dance os 
the trade winds blow the big South Sex moon. 
up from behind Diamond Head and across 
the star-studded skies toward the Wainae 
Mountoins. But bere are no “pistel-packing 
mummas.” no chuck-aduck, no latespot 
calwirets. 


Tourist Lure Is the Weather 


Principal tourist lure is the weather. Sea- 
sons are not perceptible, daily temperature 
at sea level averages 75° F., and rain is sually 
Tuughed off as “liquid sunshine." But freak 
downpours can flood streets and lawns, force 
tourists indoors to bridge and movies. 

Much small business; particularly on outer 
islands, centers about the tourist trade, 

To move atmony the islands; one may choose 
between weekly cattle bouts or one of 60 to 70 
DC-3 fights each day. Often more than a 
thousand people dy to other islands between 
dawn and dusk, Machinery, stoves, furniture, 
and hardware move out from Honolulu by 
air: vegetables come back, 

‘On one regular business trip T fly past four 
islands to reach a fifth, Often the sea and 
shore are obscured, but towering mountains 
break through the cloud to appear as lesser 
Islands in a sea of scud. 

Many curios are island-made, though uku- 
Teles ate from Pennsylvania and hula skirts 
come from New Jersey! 

Local products include subtly grained howls 
tooled from iron-hard koa wood, necklaces of 
flower blossoms fashioned from ivory. and 
such sweets as mango chutney and guava 
jelly, There is a big trade in sports clothes, 
(Once-fashionable ““Musa-Shiya, the Shirt- 
maker," hus fursaken custorn work for assem- 
bly-line production of swim shorts 

Where under the American flag but in 
Hawali could anyone sell such heterogenequs 
wares us throw nels, a pisty food made front 
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taro rool, tike cakes lined with fish skin, serv- 
ice oso letter writer for ilhiterate Filipinos, 
and four-color photographs of Sun Yat-sen? 

Desperately the islunds seek a third money 
crop to supplement sugar and pineapple, T've 
done such scouting my: Sisal, peanuts, 
potutoes, asparagus, and macadamia nuts bave 
been tried, grow well, but lack commercial 
importance. Land, labor, and water are better 
used by cane and “pines.” 


Sugar—Big Business in Hawaii 


Sugar is big business. 

Nobody knows how cane first came hero. 
Captain Cook found it growing nx a hedge 
around native huts, introduced by birds or 
even washed ashore. Hawaiian legend tells of 
a Chinese junk blown off course and ship- 
end here. fs, sugar may be the legacy 
it left. 

Production has been on a plantation scale 
since 1842. But the sorry stalks of a century 
ago were weeds beside the stands that today 
trace more thin 200,000 neres of Hawaiian 
coast line. This sturdy, towering cane is the 
product of 50 years of research. By untiring 
crossbreeding. producing 500,000 new varieties 
a.year, these qualities have been gained: It is 
tich in juice; has few profitless leaves 
in" fast to reduce weeds; is secure from plant 
disease; and resists drought (pages 592, 593), 

To see how Hawaiian planters do It, plant 
geneticists from Jeiva and India, ‘i 
the West Thdies come to visit the ¢ 
experiment station on Honolulu’s Keewumoku 
Street, 

Sugar scientists fight bags too, They have 
saved the Hawaiian indusiry freni pests by 
searching and finding, in far corners of the 
earth, parasites that prey on the destroyers, 
A late inyportation (1932) was a hundred-odd 
toads, Bujo marinus, originally from South 
Ami . They multiply like rabbits and, Hke 
goats, eat everything from cigar butts to paper 
napkins, These bifes, a multitude now and 
spread to all islands, have won housewives’ 
favor, too, with their igste for centipedes and 
scorpions. 

A pound of sugar needs about two tons of 
water to grow on, Producing a quarter of the 
cane and bevt sugar grows under the U.S. 
flag, Hawaiian business has investod more 
than $40,000,000 in irrigation alone, probably 
the biggest privately finunced irrigation proj- 
ect under our flag. 

Battling always to save water, planters 
court new Ideas, Seepape-proof concrete and 
aluminum sections of movable flume now re- 
place dirt ditches (page 377), 

W, J. Hull, hydraulic engineer, spotting a 
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Nartosac Grocrarmec Macazine illustration 
of ovetheud irrigation a8 used on Costa Rican 
fronunas,* caught a plane for United Fruit 
Company's Boston headquarters ane] received 
permission to buy some of its novales and 
make extensive tests with them in Hawaii, 

Plantations in rainy belts need ng irrigation, 
Some of them float cut cane to mills down 
steep wooden troughs. It’s great sport to ride 
a bundle of this cane as a rait, pell-mell down 
a mountainside (page 610), Old-timers tell 
of a wooden-legged manager who custumarily 
got around his fields on horseback; then, at 
quitting time, wnstrapped his leg, threw it 
into such a trough, and, hopping a bundle of 
cane, miced his leg home! 


Waste Mud Saved To Build New Land 


‘There are no dust bowls in Mawali—the 
searce land is guarded os is water, One 
plantation saves the mud that clings to cane, 
pipes it off to barren coral areas, and so 
builds 10 acres of new land each year. 

Moist soils trampled by heavy equipment 
Jose oxygen and turn sour. Phetters worry 
now that, in their rush to mechonize, heavy 
Iractors, cranes, and trucks wall compact 
soils and impair their fertility. “Hut mech- 
aniaeéwe must,” save Hawaiian Sugar Planters’ 
Association president, Richard G, Bell. “Pay- 
ing the highest agricultural wages in the world, 
about $3.a day, we can compete only by prac- 
Hicing scientific, industrialized agriculture,” 

‘One current experiment, if syocessful,, will 
revolutionize world sugar processes, By ion 
exchange, chemicals get more sucrose from 
cane juice and convert [t into white sugar 
at the mill, and thus it may eventually replace 
today’s refining process, [ tried ion-exchange 
sugar. It was every bit as good as the sunt 
om the table at home, bat not yet so pretty. 
Last year sugar and its by-products brought 
Hawaii an income of $11,000,000. 

Pineapple is the flamboyant, widely adver- 
tised younger brother of sugar, Of age now, 
it competes for labor and some land and brings 
in about a fourth less income (page 588). 
Thete is family fight whenever sugar planters 
“seed” clouds for rain and so rob thirsty pine- 
upple fields; or spray 2, 4-D by plane to kill 
weeds anid carelessly let chemicals drift onto 
the delicate “pines.” 


Pineapples Don't Graw on Trees 


But pineapple growers have barrowed freely 
from sugar experience, With the same em- 
phasis on science, they spray tron sulphate 
over deficient plants, use hormones to spread 
the ripening season, and even try to grow 
fruit to fit the cam! 
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Asked what interests tourists most about 
pineapple, Boyd MacNaughton, a Dole vice 
president, answered: “That they don't grow 
On Irees, 

Many Americans do not know how fresh 
Pinespple tastes and smells; canning changes 
flavor. Recent fresh-freezing developments 
have salesmen puzzled. Will the public desert 
the canned, or think fresh fruit tustes all 
wrong? 

As vet, only the human eve and hand can 
select fruit when exactly ripe, but canneries 
are a maze of machines so intricate that they 
might well be making telephones. Pineapples 
are trimmed, sized, and cored by devices called 
“ginacas,” about 100 to the minute, When 
canned, cooked, and cooled, they are labeled 
by other machines a4 1,500 cans a minulte— 
faster than most machine-gun fire (page 575), 

Everything about 4 pineapple is used except 
the smell. Once juice pumped out as waste 
discolored Honolulu Harbor. Now its sale has 
about doubled the business, Pineapple shells 
are chopped up and dried to make cattle feed! 
Citric acid isa major by-product, and. re- 
searchers strive to make mulch paper, used in 
planting the pines, from the leaves (page 399). 

Pineapple is a fairly new business. James 1, 
Dole, fresh out of Harvard, started it in 1903 
with o pack of nearly 2,000 cases. Today his 
cannery turns out that much in 15 minutes. 

Future growth here is limited Wy the scarce 
land. Growers, therefore, well aware that 
pineapple is not indigenous to’ Hawaii, look 
afield. California Packing Corporation (Del 
Monte) is rebuilding in the Philippines; 
Libby, McNeill & Libby is prospecting possi 
bilities in Mexico; Dole announces experi- 
mental plantings in Cuba and a cannery ven- 
ture in Mexito. 


Nature Has Freakish Ways in Mawaii 


The grown carpet of sugar and apple, 
looking so smooth from the air, belies the 
rugged nature of these islands. ‘Theirs is 
turbulent geologic history. The eruptions, 
earthquakes, and tidal waves that have played 
on them since Tertiary times are recorded by 
sea shells 100 feet above sea level and by 
submerged, coral-encrusted santl dunes, dis- 
tinguishable in the surf only at low tide, 
Only three years ago (April 1, 1946) q seismic 
inundated acres, killed 200, and de 
coke, millions in property. 

Such violence has built much of interest. 

From the Pali (Nuwamu Pall}, spectacular 
pass between Honolulu und windward Oahu 
(page 590), one may look out over 30 miles 

* See “Land of the Painted Oxears (Costa Ric,” 
by Luis Marden, October, 1946. 
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Mauna Kea, climb straight up from the 
ocean's bottom tq nearly 14,000 feet above 
sea level (page f04). 

On their slopes range the bulk of Hawaii's 
cattle, Parker Ranch alone operates 300,000 
acres, thus forming, like Texas’ King Ranch, 
one of the largest family land interests in our 
country. The heir to this principality pave 
up cowpunching for juvenile parts on Broad- 
wy, 

On boat day Big Island cowhays, called 
paniolos, drive cattle in bellowing, unhappy 
herds down to the beaches, then swim them 
out through the surf to ship's tackle. 

The saddle between the Big Island's vol- 
canic peaks is crossed by a military road 
built during the war to permit mpid shifting 
of defenses. To drive this route ts to thumb 
through Doré’s cngravings for the dnferm, 
Miles of lava, overlapping flows, though cool 
now, inspire awe. On such a ride I saw no 
living thing—only sullen black rivers of rock, 

Legends spring from this Nature the natives 
knew to blend with early Hawaiian history, 
Some doubt that menedwres, the strange moun- 
tain dwarfs of Hawaiian legend, built a twa- 
mile ditch on Raval overnight. Many believe 
that Kamehameha 1, first-to conquer all the 
islands, was born under rare thunder and 
lightning and was smuggled that night to 
another island for safckeeping. It is fact 
that, in the way of TMawaiisn chiefs, he lies 
buried now in some secret lava grotto, 

One day eight years ago Jap planes toared 
over us, dropped bombs. and strafed, From 
the catefully preserved) “souvenir bullet holes 
iho sugar mill nenr Pearl Harbor to the 80 
miles of airplane runways, mostly built by 
military engineers, the war is still in evidence. 

Tunnels leading to underground — sho 
hospitals, and ammunition dumps lattice 
walls of Oahu gilches, and $100,000,000 
worth of surplus jeeps, planes, cranes, and 
trucks still rust in military order on the 
istaneds, 

Red Hill, a view spot northwest of Honolulu, 
is but a shell of earth bottling the oil needs 
of the Pacific Fleet at war. Costing $42,000- 
000 and 14 workmen's lives, this storage serv- 
feed Halsey'’s long-range rails, is atom bemb- 
proof, and its miles of gallerivs are sorviceable 
us shelter for Pearl Harbor’ personnel. 

Above this naze of tanks wild deep scurry, 
and dove and pheasants rise. Hawail has 
good hunting, particularly on outside islands, 
whete wild boars course the wooded mountain 
slopes und herds of mountain goats range the 


ing lands. 
A Federal bird sanctuary extends from 
Niibau Iskind through French Frigate Shoal 
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two Kure, or Ocean Island, 1,400 miles north- 
west of Honolulu} Terns, frigate birds, alba- 
tross, boobies. and other species people these 
northern islinds: the main group has its spar- 
rows, hill robins, and—a recent importation— 
the cardinal. In the fall, migrant golden 
plover from Siberia and Alaska settle here by 
the thousands: same few fly on to wittter au 
far south as Australia. Most commen of all 
are mynas, native io southern Asia. 

Mynas often talk, 1 know one canny bird 
named “Joe,” brought up near a Marine 
camp, He calls the family dog by name, 
demands breakfast, observes that “Colon: 
are stupid,” even whistles when girls go by! 


Fishermen Hunt Prey with Submarine Lights 


In surrounding waters: Hawali's ashing feet 
pitrols, catching nearly 3,000 tons of aw, 
Hawaiian tuna, annually (pages 574 anil $96) 
Fishermen spend half their time looking for 
hait, half the remainder louking for fish. To 
increase the catch, Hawaiian Tuna Packers, 
Ltd., has developed colored underwater lights 
to lure bait and is equipping « boat with war- 
time submarine listeting devices, hoping to 
hear schools of tuna the eye alone cin't find, 

This Hawaii that wants to become a State 
is the focal point of our western defenses and 
capital of the new war-won American Pacific, 
From bere the ground and air forces scattered 
on the islands west to Guam are commanded, 
us ate atom-bomb experiments at Eniwetok, 
Here is the Commander in Chief of the Pacitic 
Fleet, with his civil assignment jas adminis- 
trator of the Pacific ureag held by the U.S. 
ais trustee for the Thited Nations. ; 

Main barrier to Hawttiian statehood is her 
very substance, the source of her life and 
income—water—those 2.400 milex of water 
that separate her fram mainland United States, 


y. We have instantaneous radio, 
teletype, and telephone service, We are less 
than 10 passenger hours from the west coast 
by plane, and there are 30 flights from Hawati 
to the mainland each week. 

“Gur arguments for statehood are these: 
We pay more Federal income tikes than 12 
States; we have demonstrated our capacity 
for self-gowernment and our Inyalty, We 

jained the Union as a Territory, 
ehood promised, By every standard 
of democracy we haye earned it,” 

© See, in th Ths AL Grommarsic 
on the Hawaii ‘Front,’ by Frederick 
Uretaber, 1942. 

See, in the Nariowat Groorarmm Mycarwe: 
Life Among Lava Rock aml Conil Sand,” by 
ianuier Welmote, July, 1925. 


oss Is a Million 


after tts 


5 oe 


ote _| 
oom = as 


wrecane Flume Strides: al 


New Discoveries on th 


e Mid-Atlantic Ridge 


By Maveice Ewixe 
Profesyrr of Geology, Columbia University 


Lisider, National Geographic Society-Woods Hole Qyeanogeaphic Institution-Columbiy University Expeditions 
to the Mid-Atlantic Rindge 


MMustrations by National Geographic Photographer Robert F, Sisson 


As this: cry sounded, all hands 

crowded to: the rail of our fitthe re 

search ship Atlantis, rolling easily as she lay 
hove to an the gray miducean swells. 

Tt was a tense but eagerly awaited moment 
‘on our second yovage of exploration of the 
Mid-Atlantic Ridge, the world's longest moun- 
tain range, which rans a full mile deep under 
almost the whole length of the Atlantic 
Ocean," 

We were about to probe deeper down into 
the mud on the Atlantic's hidden bottom than 
we ever hid been able to penetrate before, 
This meant that we would be reaching fur 
back into the ancient history of the Atlantic 
Ocean, and even of the earth itself, a history 
preserved in the sediments that had been 
piling up on the sea bottom for many millions 
of years. 

Taking core samples of the ocean bottom 
was just one of the many scleatiie projects 
In our exploraticin of the Ridge under the 
sponsorship of the National Geographic So- 
ciety, the Woods Hole (Massachusetts) 
Oceanographic Institution, and Columbia Uni- 
versity, New York City. 


Exploring the Undersea World 
aturbourd side 


“Os by. to lower wwny!"* 


Swung ont over the 
our new and improved coring apparatus, 
with which we would delve into the dark, 
silent undersea world. 

Th owas a 40-fo0t steel tube, two and a half 
inches in diameter, with o sharp cutting edge 
on the lower end and 1.000 pounds of lead 
weights on lop to drive it down into the mud 
of the ocean floor, 

Double the length of tubes hal pre- 
viously used, and now equipped piston 
fo belp pull up the mud inside, it would 
enable us to penetrate twice as far down into 
the bottom sediment as we had gone before. 

We were ready now to lower this tube on 
the end of two te three miles of steel wine, 
let it drive If deep into the bottom mud, 
asa corer is pusher into an apple, then pull 
i, out wad haul Te back to the surfite$s with 
the core of mad, inside for analysis. 

Mod from the Atlamic Ocean bottom is 
slimy, unglamerous-looking stuff, as is mud 


ant 


from anywhere (pave 625). But in that mud 
we can read a chronological history of every- 
thing that has happened in and around the 
Athintic Basin far back into Ice Age times— 
evolution af life, changes of climate, risings 
and sinkings of the ocein bed, We need to 
learn more about all these things. 

Our ship lay over the western “foothills,” 
or terraces, of the Mid-Atlantic Ridge, almost 
two miles straight down beneath our keel. 
Thick fog bemmed us in, and our forhnrt 
was sounding a nervo-shottering “blawa" at 
frequent intervals, 

‘This was the first test of the improved. 
longer coring apparatus we had built since 
our last voyage. Would it work? 1 by mis 
take we hauled the corer in before it ace 
tually hit bottom, or if the trip device failed 
to let it fall freely the last 10 feet, it would 
bot secure as good a sample us the old 
shorter tubes, und hours of work would be 
wasted. If the wite kinked or fouled, it 
might break, causing the Joss of ur tube 
and perhaps thousands of feet of valuable 
wire as well, 

No wonder then that we all felt a little 
tense os Capt, Adrian K. Lane, called out, 
“Cast off and stand clear!” 

As be pushed the control lever, a grinding 
roar came from the big winch down in the 
hold, the heary steel wire rattling and slap- 
ping as it unreeled inte the sea, 

After about an hour, when we had paid 
out nearly three miles of owire, its tensinn 
suddenly stackened—the coring tube hod hit 
battem, At once-the winch was reversed, the 
tension gauge showed the sudden strain as 
the tube was pulled owt of the mud, aitd then 
began the long haul up. 

As soon as the tube was visible under water 
dongside, | sang oul, “In sight!” Then, as 
it came up and broke water, “Surface!” 

This signaled the captain to slow down the 
winch, then stop, and the corer was hoisted 
aboard. A smear of mud on the outside 
showed that the tube hui successfully pene- 
trated 26 fect into the bottom, 

We found that this 26 feet of mud repre 

* Sce “Exploring the Mid Atlantic Ridge." by Mus- 
ie Pyne Nanuwat Grockiriie Miuaress, Septem= 
wr 
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will add much to our knowledge of the past 
history of the Atkantic, 

On this second expedition, too, we made 
the first photegraphs in natural color ever 
secured in the #ea at depths below 600) feet 
(100 fathoms). 


Sound Echoes Measure Depths 

In more than 3,000 different places over 
vast areas of the Atlantic we haye now meas- 
ured with sound echoes the depth of the sedi- 
Tent on top of the bedrock of the ocean floor, 

‘These measurements clearly indicate thon- 
sunds of feet of sediments on the foothills of 
the Ridge. Surprisingly, however, we have 
found that if the great flat basing on either 
side of the Ridge this sediment appears to be 
Jess than 100 feet thick, a fact sn startling 
thet it, needs further checking. 

Seeking to learn the nature of the Atlantic's 
bedrock, whether it is basalt or granite, we 
measured the speed of sound traveling 
through this rock. Sound travels faster 
through basalt than thrwgh granite, and 
our tests, though incomplete, indicate that 
these “basement” rocks are probably basalt, 
Tf this is true, it mesns that the Atlantic 
Ocean basin might be as old as the earth 
itself and was not formed by the sinking of 
an ancient land mass, 

One important achievement of our expeddi- 
tion was the tracing of a continuous profile 
af the contours of the bottom over large 
areas of the North Atantic. This provided 
for the first time a complete and accurate 
pleture of the slopes and peaks of many parts 
of the Mid-Atlantic Ridge and the smooth, 
table-flat plains that extend for inmilreds of 
miles on both sides of it to the continental 
shelves. 

All this was done with our continuously 
recording deepsea fathometer, which megsures 
the depth of the water by the time it takes 
for a high-pitched sound signal to echo back 
from the bottom {page 617). 7 


Aw Adas of the Ocean Moor 


Qur record of the twpography of the At 
lantic's bottom, made on these expeditions 
and other recent Aflantis crises, covers a 
fotal of 60,900 miles and is drawn on strips 
of jaiper that if joined together would total 
1,200 feet in length (page 613). It forms a 
Priceless library of the first detailed informa- 
tion gathered on certain areas of the bottom 
of the sea. 

The record shows: unerringly every “iin 
ple,” every peak and cliff, every rist and dip 
in the sea floor, On it we d ered many 
new uncharted "sea mounts,” confirmed the 
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existence of others previously reported, and 
alsa proved the nonexistence of seme shoal 
areas that had teen erronecusly marked on 
earlier charts. 

An interesting recent discovery made with 
our fathometer: was that the submerged ecan- 
yon of the Hudson River, a continuation, of 
the Hudson Valley, extends 100 miles farther 
out under the sea than anyone had Jeiown 
before.* Several years ago the Hueson Valley 
was charted out under water to the efge of 
the continental shelf, 120 rniles offshore, 


Tracing the Hudson Canyon 

But on this trip our fathometer found a 
slight dip even farther out, We have now 
traced this canyon for another 100 miles 
across a lower, second slope on the edie of 
the continent, in water one and a half to two 
and a half miles deep. Here the valley Is 
two to three miles wide and 300 to 1,800 
feet below the lewel of the shelf through 
which i, cuts. 

Tf all this valley was originally carved out 
hy the river on dry land, as seems probable, 
it means either that the ocean floor of the 
eastern sealmard of North America once must 
have stood about two miles above its present 
Jevel and has since subsided, or else thit the 
level of the sea was once about two miles 
lower than now, 

Another mystery of the sea, as yet unsolved, 
showed up again on our fathometer, as it had 
the year before. This is a strange echo that 
iy the daytime is reflected from about 300 
fathoms (some 1800 feet} down and is en- 
tirely Separate from the echo sent back from 
the qeean bottom, At night this unusual 
echo comes from near the surface, 

Everywhere in the sea we found this echo, 
Tt may come from the plankton, yast hordes 
of small sea creatures which move up near 
the surface at night and sink during day- 
light. Tt has been stimgested. however, that 
thé echo might come from great schowls of 
fish far out in the open sea where no one 
has thought they existed, 

Should this be true, the sea may contain 
Breater resources of foo! than anyone bas 
suspected, We again gave the data we gath- 
ered on the echo to Dr. H. B, Moore, whe is 
stidving the subject at Woods Hole. 

We dredged up rocks of igneous, or “fire- 
made,” type from the sides and tops of peaks 
om the Mid-Atlantic Ridge, which indirated 
that submarine volcanoes and lava flows have 
been active there, Probably the whole Ridwe 
is highly voleanic, with perhaps thousands 

* See “Tbe Mighty Hudson,” ly Albert W. Aiwourd, 
Wamtonat Groguariic Manag, Juily, 1948, 
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the side just before the trawl! was hauled to 
the surfnee! 

Behind the ship we towed what we called 
“the fish,” a magnetometer that recorder! 
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bottom Jar below, the frst time this had 1 
done ia the ocean basins. Roeks of igo 
origin are strongly magnetic. When the mag- 
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tion that we were passing over old lava 
or voleanic areas on the sea floor, 

At such times our fathometer often. would 
ow a mountain or stl) risen the bottom 
at the same point, confirming that (here are 
many, peaks of volcanic origin scattered aver 
the Atlantic Basin 
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Ascension, Tristan du Cunha, Gough, and 
Eouvet.* 

There iS fo reason to believe that this 
mighty underwater mass of mouritains is con- 
nected in any way with the legendary lost 
Atlantis which Plato deseribed as having sunk 
beneath the waves. 

Our ship, the Atantiz, research vessel of 
the Woods Hole Oceanographic Institution, 
is a 146-foot steel-hulled ketch, specially de- 
signed for dceanographic work. She travels 
primarily under ‘sail, giving her a Sues, 
range out of all propertion 1 her 
an ausiliary Diesel engine provides 
power when winds fail. 

As on the previous cruise, we carried a 
crew of 18, commanded by Captain Lane, 
formerly, of the U.S, Coast Guard, and a 
scientific staff of ten, Robert F. Sisson, Na- 
tiobal Geographic staff photographer, made 
the cruise to obtain a pictorial record of our 
work, 

Weighing anchor at Woods Hole, we soon 
were under full sail eastward, 

One of our new and welcome pirers of 
howsekeeping equipment was a deep freeze, 
which insured plentifal supplies of fresh meat 
and vegetables, 

Stowed in the hold. on deck, and anywhore 
else we could find space were rock dredges, 
coring tubes, triwl frames, cases of bottles 
for preserving biological specimens, boxes fur 
tock specimens, etc 

Wound on the three winches were more 
than four miles of half-inch steel-wire ripe 
for lowering our coring tubes and dredges, 
five miles of $/32-inch wire for the decpsea 
camera and the bottles for collecting water 
samples from the depths, anil 2,000 feet of 
3/32-inch wire for sending down our tem- 
peritune and pressure-measuring instruments 
(page 640), 

Toy Balloons and TNT 

An important, if bizarte, item was 2,000 
brightly colored toy balloons to. be used as 
floats for the TNT charges we exploded for 
measuring the depth of bottom sediment. 
We cattind 4,500 pounds of TNT, stowed on 
deck where it could he quickly thrown over- 
board in case of fire (page 620). 

Schools of porpoises frequently turned up 
lo escort the ship, diving under the bows and 
playing about. A few cases of seasickness 
span cleared up, and all hanes began getting 
settled in the cramped quarters and learning 
to stam] watches pn some of the scientific 
projects that went on day and night. 

Once every hour, around the clock, we set 
off a “reflection shot’ to measure the «depth 


Note 
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of sediment on the ocean bottom, A small 
charge of TNT was attached to a couple of 
toy balloons for floats and flung over the side 
with the fuse ignited (page 422), 

When the charge exploded, the sound waves 
traveled down through the water to the bat- 
tom, Some were reflected back to the surface 
from the mud on the sea floor, but others 
went down through the mud ane were reflected 
hack from the sulid bedrock below, The 
difference in the time it tok for the two 
signals to be picked up Dee hydrophone 
estublished the depth of the sediment. 

Often sea gulls amd petrels were atiragted 
bythe bright colors of the balloon doats, only 
to fly off with loud squawks of injured cligmity 
when the underwater explosion showered them 
with water, 


Shark Gets Dose of Castor Oil 


Sharks were more troublesome kibitzers 
Suddenly the hydrophone would fail to work, 
and we would find the tips of sharks’ teeth 
imbedded in the towing cable (page 612) 
One shatk bit off some celluloid tubing, rubber 
sheathing, und a xood dose of castor ofl used 
in the sound pickup apparatus. Woe felt the 
castor all served him right! 

These ocenn-bottom sediments we measured 
ure formed from the shells and skeletons of 
countless small seq creatures that die and 
sink year after year: from volcanic dust and 
wind-blown soil drifting out over the sea; 
ane from the ashes of butned-out. meteorites 
and cosmic dust from outer space sifting con- 
stantly down upor the earth. 

Near the coast, where jmuch material {ram 
land is carcied our into the water, one or two 
feet of sediment may be deposited on the 
ocean floor in 1,000 years, but farther out 
near midocean only half an inch may be laid 
down in the same length of time. This is 
known from the age of fossils found in the 
mud and the amount of radium in various 
layers, which i also a measure of age. 

Always it had becn thought the sediment 
must be extremely thick, since it had been 
accumulating for countless like snow it, 
Arctic are: But on the Jevel basins that 
flank the Mid-Atlantic Ridge our signals 
reflected from the bottom mued and from 
bedrock come back too clase together to 
meastre the time between them, ‘These 
echies are ¢omplicated, but we think we 
are reading ibem rorrectly and that they 
show the sediment in the basins is less than 
100 feet thick! 

* See "Our Global Ocean —Last and Vast Frontier,” 


‘by F Barrows Colton, Nattoan Giocharie Maoa- 
eine, Januury, TMS, 
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Life on Atantis-by now had settled into 
the nurmal routine of long hours of work 
and too little sleep (page 625). As Bob 
Sisson said, “The only way we knew it was 
Sunday was that the cook served turkey for 
dinner!" 

What little sleep we did get was broken by 
the hourly explosions of the bottum-sediment 
measurements and the roar of the biy winch 
lowering of raising a coring tube or dredge, 
Helow decks the winch sounded like a whule 
squadron of B-29's passing low overhead! 

Beards-sprouted, and a stream of salt water 
from a hose on deck provided the only chance 
for baths. One strict rule was thiat shirts 
must be worn at table. Though we had to 
eat in shifts, meals were regular an ample, 
There were always cheese. sausage, bread, ined 
voffee ready in the galley for the men an 
night watchs, 

Now and then a gang off watch would 
wather below to sing old chanteys to the ac- 
companiment of Captain Lane's ateoredion, 

We washed our own clothes with strictly 
nitioned fresh water, and almust always the 
rigging was decorated with odds and ends of 
underwear, T-shirts, and towels hung. up to 
dey, 


Ship Stopped to Bake Bread 


Sometimes we had to heave to to let the 
cook bake bread. When the ship was under 
way in heavy weather, her steady pounding 
against the waves would prevent his bread 
from rising, but not his tenipert 

Crossing the Ridge, we drew a detailed pro- 
file pf its peaks -with our tathometer, Flank~ 
ing the central highlands we found deep 
trenches separating the maint Ridge from the 
lower terraces on either side. These trenches 
drop down to depths of more than two miles, 
while the central peaks of the main Ridge are 
approximately one mile uncer water, 

We found similar trenches when we again 
crossed the Ridge fatther south, but do pot 
yet know whether they run its entire Jength, 

These trenches may mark the locations af 
the great faults that undoubtedly extend 
somewhere through or near the Mid-Atkontir 
Ridge ond which are the sources of many sub- 
marine earthqwakes that center there. 

Th these ditches and in other deep places 
we lowered thermometers to get the tempera 
ture of the water far down in them, 4 clue 10 
whether they are canyons er enclosed basins 
Tf basins, the water would be comparatively 
warn, becwuse the cold water of the ocean 
bottom could: not flow into a basin entirely 
surrounded by walls, 

Turning south, we cruised along the east- 
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ern flank of the Ridge, with our fathometer 
drawing 9 picture of terraces between wo 
and three miles deep under our keel, 

Further along, ina depth uf 3,600 feet (600 
fathoras), we found rovks that tell am inter- 
esting story abou! the past histury of the 
Auntie Ocean, We photographed sume on 
the bottom that were over a foot in diameter, 
and those we brought up in the dredge prove! 
to be granite and sedimentary rocks of types 
which originally must have been part of a 
Continent, 

Most of the rocks that we dredged up here 
were rounded and marked with deep scratches; 
or striations, This was a good incication that 
they bad been brought out here by ice, for 
it showed that they hat! been dmgged over 
Other rocks while in the grip of the glaciers 
oo lind, But we nlso found some loosely 
consolidated mud stones, so soft and weak 
they would not have held together in the iron 
grasp of a glacier, How they got out here is 
another riddle to. be solved by further neseanch. 

Crossing the Ridge again to the westward, 
we stopped to make on of our frequent meas 
urements of the speed of sound through rhe 
basement rock beneath the sea bottom, to 
see if it wis basalt or granite. 

Tn these tests the ldlantis served its at listen- 
ing post for explosions set off fram the whole 
boat, which sailed off about 12 miles. A beam 
from the ship's radar, reflected off a target 
in the boat, gave an accurate mensure of the 
distance. When the boat's crew set aff TNT 
charges in the water, the sound traveled dawn 
throngh the bottom sediment, horizontally 
through the bedrock, and upr through the sedi- 
ment again ta the ship's hydrophone. 


Unehurted “Sea Mount’ Found 

As we sailed toward the Azores, our fathom- 
eter revealed an uncharted "sea mount™ on the 
bottom, about half n mile below the surfare 
Near by we lowered our coring tube again 
in a depth of 8,000 feet on the Ridge itselé 
und brought up a core 28 feet long. Tt can- 
tained many layers of volvanic ash, probably 
from eruptions in the fear-by Agures. 

Running south parallel 11 the Ridge, we 
croseed! the Hirondelle Deep on the Azores 
platform, the base of the islands, where our 
fathometer showed a gent hole dropping dawn 
to 1,809 fathoms, as if a volcano had coved 
in there at some time im the past. 

As we neared Ponta Delgada on the island 
of Sa0 Miguel, the ridges and valleys 100 to 
300 fathoms beneath us seemed almast to 
duplicate the ‘tern abowe water on the 
island ahead (page 628), Going ashote we 
stoud dryshod on one of the few pomts where 
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New Discoveries on the Mid-Atlantic Ridge 


the Mid-Atlantic Ridge actually reaches sbove 
the level of the sea." 

After. weeks with almnst oo word from 
home, all hands avidly devoured the hig stark 
af mail courteously browght to us at the dock 
by U.S. Consul Clifton R. Wharton. 

Also on hand to greet us was José, the local 
barber, who had done a lind-effice business 
when we touched bere the year before. But 
this time everyone had fresh haircuts given 
én board the Atlantis by seaman Otto Salberg. 
and poor José got mot a single customer, 

the ship took on {uel oil, water, ane 
other stores, some of us tried the Portuguese 
version of @ banana split at an “American” 
soda fountain, while others satisfied their 
ctaving for fresh fruit by consuming Azorian 
apples, piteapples, grapes, and bananas, 


Shore Interlude Enjoyed 


A few of the crowd. moved into the local 
hotel to enjoy hot baths and a brief respite 
from the crowded, noisy sleeping accommoda- 
tions on the Atlantis. “Most of us toured the 
island to enjoy its rugged mountain scenery 
and get acquainted with the hospitable, 
friendly people who made us welcome every- 
where (pages 631, 652, anid 633). 

Volcanic eruptions built the Agores above 
the sea (page 629). just a8 similar eruptions 
have undoubtedly created many of the under- 
water peaks of the Mid-Atlantic Ridge that 
we had charted, 

One voleano at Furnas, on the eastern end 
of Sho Miguel, is still active enough to pro- 
duce numerous hot springs in its crater, the 
site of a health resort where people come 
to drink and bathe in the sulphuraus waters. 
In the crater of another volcano ate wo 
lovely lakes, one green, the other blue, though 
they ure separated by only a few yarda of 
land {page 630). 

While we were at Ponta Delgada, one of 
the Western Union's transatlantic telegraph 
eables broke just off the Azores. Later the 
company inquired whether we were opecating 
in the vicinity at the time, suspecting per- 
hans that one of our coring or dredging opeta- 
tions might have caused the break, But since 
Aifimtis was tied up at the dock when the 
hreak occurred, we were able to plead not 
guilty. 

As we sailed on westward from the Azores, 
the probing finger of our fathometer found 
two more new sea mounts rising from a depth 
of about a mile and a half to within 1,200 
and 5,400 feet below the surface; ihen we 
passed over agently sloping area of the bot- 
tom about 1,800 fathoms deep, interrupted 
by low mountains, 


635 


Next day we zigzagged back over the Agores 
lutform, a submarine elevation a mile und a 
alt deep on which the islands stand. ‘This 

platform is covered with thick sediment, the 
first place we had found where there was 
such a thick layer on the highlands of the 
Ridge, where usually the sediment is thin. 

Passing off the platform and out over the 
deeper asin, which plinges down to 100 
fathoms agaln, we made a Nograph of the 
ocean bed. It shows mud penetrated with 
small holes, queer little trails apparently eft 
by something moving along the bottom, and 
mounds two or three inches wide. What made 
them is a mystery. 

We took our first deepsea color photographs 
on top of a sea, mount discovered the year 
before and on its flanks in 900 Ww 2,400 feet 
of water. One showed ripples in the bottom 
sand which must haye been made by under- 
walter currents, though no one had belleved 
thar currents reach to depths as great as this. 

Qther photographs showed many of the 
mysterinus objects known as “seu biscuits,” 
round pieces of rock several inches in diam- 
eter, one-half to one inch thick, and concave 
like a saucer on one side. Later our dredge 
brought up two large hauls of sea biscuits 
for further study. 

None of our pictures happened to catch 
starfish, clams, and other forms of life wsually 
found at this depth, but we hope another time 
to send doven bait of Nght lures with the 
camer to attract sea Creatures into ringe, 
We proved at least that color photography in 
the deep sea is possible, and in the future will 
be a valuable tool for exploring the oceitn 
depths.+ 


Small Rock a Waluable Find 


Lowering cur dredge, we tried to.drag it up 
the steep sitle wall of the mountain to scoop 
up rocks. It stuck fast, but after much 
maneuvering, somewhat like playing a fish on 
the end of a mile-long line, it came loose, 
bringing up only a single three-inch rock 
freshly broken off the cliff, 

‘This small rock proved a valuable find, Its 
structure indicated that this sea mount is an 
ancient volcatio that once may have stood! 
above the sea, since its original peak has been 


*Sec, in the Natiowat Gyoorsrua: Mavagiep; 
“New Map of the Atiintic Ocean,” by Leo A. Borah 
and Wellman Chamberlin, September, 1941) “Eurn- 

: hy Hare Chalmers 
Adams, Jurnary, 1935; und "American Airmen in the 
Acorns.” 10 ills in colin, February, 140, 

? See, in the Narmoxat Grocwayiie Macarisn, by 
Willlam Beebe: “Half Mile Down,” December, 1054, 
“Wonderer Under Sea,” Leoember, 1 and “Depths 
of the Sea," January, 1952. 
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eroded down to the flat top it hus today, The 
rock contains many fossils which may enable 
us te determine the geologic period during 
whieh the peak was eroded, 

But now bad luck overtook us. Hoping 
fo scrape up more recks from the mountain. 
side, we lowered the dredge once more, Again 
it-stuck fast, and this time all the captain's 
effurts to dislodge it failed, There was noth- 
ing to do but break loose by main strength, 

All bands were ordered off the decks and 
below, for if the wire showld break near its 
upper end its terrific backlash could easily 
kil) or badly maim anyone it struck. Then 
the brakes on the winch drum were set light, 
und the order was given for full speed ahead. 
Since the wire parted far down near its lower 
end, there was no backlash, but we lost « 
dredgeand aspecinen of submarine rock that 
we wanted badly, 

More bud Ick dogyed our course, We 
wanted to sail farther to the southwest te. 
explore again another section of the Ridge 
that we sturied in detail the previous year, 
but adverse winds kept us fram it. 

For three days we crossed and recrossed 
the Ridge, tracing its profile with our fatham- 
eter, gathering samples of the bottom, and 
stopping now amd then to take underwater 
photographs. Some of the pictures showed 
what looked like “burrows” and ~anthills” in 
the bottom mul, so far unexplained, 

For 12 days then we sailed westward, actoss 
the terraces on the west side of the Ridge 
and aut over the vast flat plain that extends 
three niiles deep and 300 miles wide all the 
way to the Bermuda Rise. 

All along this route we probed inta the 
bottom with our coring tube, to learn mire 
of the ancient history of this great basin, 


Tottom Sampling Tricky Business 


Pushing a 40-foot tube down into the mud 
three miles below you, without being able 
to see what you are doing, is a tricky business, 
Though jt is lowered on the end of a steel 
wire, the tube must fall freely Just before 
touching bottam, to insure that the weights 
on oe upper end push it well down into the 
rata, 

To accomplish this, a trigger hangs several 
feet below the end of the tube. When it 
touches ‘bottom, it releases a clamp balding 
the coring tulw to the wire and permits it 
to fall freely, 

On our previous voyage, friction on the 
inside Of the coring tubes sometimes prevented 
sediment ftom being pushed all the way u 
inside. This time we rigged a piston which 
was pulled up within as the tube penetrated 
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the mud, creating a suction that helped over- 
come friction, 

On the Bermuda , the great undersea 
Platform on which the ishinds stand, we found 
sediments up to 7,000 feet thick. in contrast 
with the thin layers on the bottom of the 
deep basins on either side of This sedi- 
ment extends southwest to the Bahamas. Why 
this part of the Adlantic’s bed is covered with 
such thick sediment is a geological riddle. 


Hurricane Threatens Of Bermuda 


This same day the radio brought us news 
of a hurricane off Bermuda that might eatch 
us before we could get home. But we risked 
stopping onc mote ta take a core sumple 
on the edge of the lower continental shelf 
almast opposite the point where we later 
chatted the underwater continuation of the 
Hutson Valley (page 14). 

Teep flown in this core was 4 four-foot 
section of layers of mud and clay of sharply 
contrasting colors—red, green, cream, and 
black, Probably some ancient submarine 
landslide mixed up the strats to form this 
variegated color pattern, We wondered if it 
could have had any connection with the Hud- 
son's underwater Cinyvor, 

‘The hurricane veered out to sea and crossed 
our track just a day lhind us as we sailed 
into Woods Hole to unload our specimens, 
recondition equipment, and restock the ship. 

Four weeks lator Atlantis was again at sea, 
heading this time for a new hunting ground 
farther south on the Ridge, A¥ T was unable 
to make this second cruise, Mir, Bruce Heezen, 
one of my graduate student assistants at 
Columbia, a veteran of our two previotis voy- 
ages, headed the scientific staff this time. 

For a solid week Atlantis sailed southeast- 
ward across the great plain on the sea floor, 
almost unbelievably flat and level at a depth 
that seldom varied much from 2,600 fathoms 
falmest three miles). and sluping down to a 
maximum depth of 2,900 inthoms, 

Much floating vegetation was sighted, for 
the ship was now passing through the famous 
Sarguso Sea, named for the sargassumi, or 
gulfweed, which is assumed to be torn loose 
from the bottom ih cnitstal areas of Ate 
lantic and drifts to this part pf the ecean 
(page G21). Here it multiplies, and is found 
in an area of about twa million seyucre miles. 
"ny air bladders keep the weer afloat, 1 have 
hover scen it forming continudus masses which 
could in any way impede the progress of 
a ship.* 

Bul this good luck did not last, As one of 

* Ste “Sindhads of Selene,” by George Finlay 
mons, NaTTONAL Giroceatune: Micanxe, July, 1923, 
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‘Today the Morrissey is that modern rarity, 
9 sailing packet, » passenger vessel operating 
inder soil only, with her engines removed. 
She plies back and forth across the Atlantic 
curying Portuguese-Americans at low fares 
to revisit their homeland, Some of our people 
visited abourd and found the sturdy old vessel 
fs spotless and ship: as ever she was 
when “Cap'n Hob” sailed her into the northern 
ive pucks, 

Delay dogged the expedition here, There 
was no pump {) transfer fuel ail, and each 
drum had tobe hoisted aboard and emptied 
by hand into the Afientis’s tanks, 

Meanwhile, the harlly needed resistor for 
the winch had been flown as far as Dakar. 
But no plane was available to bring it to the 
Cape Verdes, so there was no choice bun to 
go and get it, Eastbound, the fathometer 
showed that the 40-fathomr platform on which 
Sao Vicente stands drops off suddenly tow 
steep slope down to 1400 fathoms, and then 
toa 2,000-fathom dish-shuped basin between 
the Cape Verdes and the gentle rise in the. 
bottom that marks the continental shelf of 
Africa, 

In the very bottom wf this basin the farhom- 
eter triced two strange trenches about two 
miles wide but only 340 feet deep. ‘The party 
found ‘them ogain farther south as the ship 
paused over the basin going west and: won- 
dered if they could be submerged river 
valleys like the Hudson trench, 

South of the Cape Verdes. after leaving 
Dakar, the fathometer traced another new 
sea mount, a volcanic penk that rises a mile 
high above the bottom around ft, which is 
12,000 feet deep. From there the bottom 
sloped gradually down to 18,000 feet (three 
and one-half miles), hefore climbing again 
toward the Ridge. 


On the Home Stretch 


Sailing west teward the Ridge again, on 
the home stretch in fine weather, the ship's 
company had no inkling of what fate had! in 
store for them, South of the Cape Verdes 
the Arlewtis was hove to and the coring tube 
lowered In 2,900 fathoms, 

Without warning, when the tube was almost 
on the bottom, the wire broke only a few feet 
from where the mwn were watching It pay out 
over the ship's side. They had a narrow 
escape from serious injury, as the broken end 
whipped buck wickedly.” Down to Davy 
Jones's locker went two and a half miles of 
irreplaceable wire! ‘That was the end of 
probing the bottom with the 40-foot corer. 

“As the ship passed into the foothills on the 
eastern Shape of the Ridge, the mainsail, weak- 
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ened after being torn on the eastward trip, 
lore away again un the lower side. The cap 
tin decided not to try to repair it, though 
circumstances soon were to force the crew 
to fix it after all, 

A new kind of underwater contour showed 
up onthe fathometer here as Atdentiv crossed 
the Ridge 1,000 miles farther south than we 
had explored it before, On the east side the 
ferraces typical of the northern part of the 
Ridge were missing, and the Ridge itself wis 
narrower and stood lower, well over a mile 
below the surface. On the west side the waual 
terraces were found. but with sharper rises 
an¢ depressions than farther north, 

AIL again seemed well as-4Hantis sailed on 
over the great plain of the Atlantic's western 
basin, when seaman Fred Kent suddenly be- 
came Hl with pain in his abdumen sy severe 
that he could not eat or sleep, The ship 
carried ao doctor, and with the engine at full 
speed a course was act for Barbados. three 
days away, the nearest point where the sick 
mun could get medical attention, 


More Trouble! 


Still more trouble was on the way. Early 
next evening, without warning, w loud thud 
sounded throughout the ship, foHowed by the 
Woise of the engine racing. ‘The propeller had 
come loose from the shaft and was useless 
just at the time it was needed most! 

‘There was no. choice except to make the 
best speed possitle uncer sail; but the main- 
sall was still unrepaired, and with only mizzen 
and headsails available Aflgwtis could only 
limp along at about four knots, 

Kent became delirious, and the captain had 
to keep dosing him with morphine to relieve 
his pain, Early next morning the propeller 
fell off and sank, The U.S. Public Health 
Service radioed that armngements were being 
made Jor a dogtor to meet the ship in Bridge. 
town, Barbados, 

All day two of our veteran seamen worked 
feverishly to repair the mainsail Then that 
night the mizzen sail ripped! With only the 
headsails remaining, the ship made but two or 
three Knots most of the time, At fast the 
repairs on the aminsail were finished, it was 
set, and Atlantis picked up s s 

Routine scientific work went on, but of 
course no Stops could) be made to use the 
camera or dredge, A Eritish tanker out of 
Bridgetown radived un offer to take Kent into 
Barbados, but by the time she came into sight 
the sea was too rough for a safe transfer. 

At last the ship reached Barbados, and the 
sick man was taken to the Bridgetown hospital 
where he stayed until he was able to fly home. 


“Dat Ole Davil, 
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The Pink Birds of Texas 


By Pact A. Zann 


With Itustations from Photographs by the Author 


T THE DROP of the smallest hat, alinost 
every Texan will sing loud and long 
prises of his State's cattle, its rice 

and cotton, itsoil and industry, its orchards, 
skies, coasts, and lands, 

There is, however, one natural treasure 
possessed by Texas, almost alone among the 
States, about which few of its proud citizens 
have any knowledge—the roseate spoonbill 
This avian treasure lies in the virtual shadow 
of oll derricks, within sight of tank barges and 
Steamers. Tt is one that exists in the common 
domain of the Nation's natural wonders. 

To coniprehend this spectacular coup of 
Nature, one must distill the pink from a ‘Texas 
sunrise and pout the essence ever a mass of 
soit feathers. The feathers must be delicately 
molded into the shape of a bird about the 
height of a wild turkey, but more slender. 

Before releasing the creation to travel 
through air and sky like a patch pf flame, 
one should add a droll head from which ex- 
tends a grotesque spoon-shaped beak (page 
643), These components blended, there 
emerges the roseate spoonbill (Ajaia ajaje), 
found today in secret abundance along the 
Gulf Hittorn! of Texas, and in more scattered 
rarity im Louisiana and Florida. 


‘Lost in Quest of the Reseate Spoonbill 


Te was in quest of this Incredible bird that 
John H. Baker, president of the National 
Audubon Society, two of its staff, George 
Burrows and Nick Schexnayder, and the 
writer found themselves on the evening of 
June §, 1948, squirming on the horns af a 
real Texas dilemma, 

We had set out from Houston early that 
morning, and by nightfall were west of Galves- 
ton, Ta the prescribed channel there wus 
ample depth to accommodate the 20-inch draft 
of ove ChrisCraft cruiser; but on either sid 
were dangerous shoals and uncertain zhallows. 
Dusk had fallen and was rapidly being re- 
placed hy darkness, 

We were desperately seeking a chart-desig- 
nated tributary channel which would lead us 
into deep and sheltered waters where we could 
safely anchor for the night. But we were 
Woable to find the channel markers indicated 
on the chart. We dared not cast anchor in 
the main channel for fear of barge trafic, 
and we dared not venture out on either side 
jor fear of shoals. 


To make matters worse, the bulb In our 
overhead searchlight suddenly burned out. 

Finally a small schooner came within call. 
We hailed it. With native skipper and family 
aboard, this outtit should certainly know these 
waters, 

“Where's the channel into the harbor?” 
we called, to be answered! immediately by a 
confident “Follow us.” 

Gratefully we fell behind, and in the now- 
sullen darkness incherl along, careful to follow 
every turn af the schooner, Still no harbor. 
At lost the skipper of the schooner announced. 
“Tm lost. 

At this embarrassing moment the lights of 
a shrimper hove into view, coming from the 
opposite direction, The schooner was soon 
hailing it. and we could hear voices raised in 
the darkness. Shortly the schooner—and we 
in turn —were following the shrimper; but be- 
fore Jong the leader of this nighttime parade 
came to a halt 

“We're Jost, too,” the shrimper captain 
shouted to his. followers, 

Said the skipper of the schooner, “We're 
anchoring here till morning." 

With similarly abrupt and impatient final- 
ity, Schexnayder, our pilot, made for the 
nearest buoy and anchored alongside, Bars 
to the left of us, shoals to the right! Invok- 
ing heaven for salvation from barges, we 
turned uneasily into our bunks. 


Good Luck Follows Bad 


Such was the beginning of our speonbill 
adventure, but with the episode of our first 
night out we had apparently used up our full 
quota of bad tuck, Beginning next morning, 
and In succeeding days, the expedition moved 
with the smoothness of a Hollywood script. 

My compulsion on this trip was-to see the 
fabulous spoonbill in its natural habitat, The 
Audubon people were out to. survey the effi- 
cacy of their sanctuary system for water birds 
of the Galf coast. As of 1948, how were the 
birds withstancing the oil operations, the canal 
dreduings, the fishing for too much by too 
many? Was the maintenince of guardian 
wardens at island hide-outs during the breed- 
ing ani hatching season paying conservation 
dividends? 

Earlier that first day we bad drawn up a 
quarter of a mile off Vingrune Islands, which, 
quiet and low, He in the tawny waters of his 
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toric Galveston Buy, less than 40 miles from 
Houston's towering skyscrapers and metro- 
politan hustle. 

We were peering through our binoculars 
when the vegetation suddenly burst into pink 
finme us a mass of spoonbills left their folinze- 
hidden nests and erupted into the sky. 

The initial burst of spoonbills was quickly 
diluted by the joining-in of vast oumbers 
of other bird species which were circling the 
shoul. Heivhtening the contrast of the spoon- 
bills’ roseate color were multitudes of snow- 
white egrets. black-and-white ibis, skimmers, 
and several species of slateshued Teves 

Perhaps sensing hat we bad come as 
friends rather than foes, most of the bitds 
soon settled and disappeared into the shrib- 
bery, Others not so trusting glided down on 
istunt but still visible shallows, where, alert 
and anxious, they watched and waited, Fald- 
ing its wings in landing, each sponnbill seemed 
to draw a candle snuffer over itself and dim 
its brilliant flame. 

With skilled speed the Audubon observers 
studied every move through théir glasses, 
counting and recording the number of adults 
and the number of immatures. From such 
figures would result fairly accurmte estimates 
of the avian population, the probable number 
‘of nests, and the season's rate of reproduction, 


Species Coming Buck from Near Extinction 


Here on this istand, not far off the shores 
of Gulveston Bay. we hurl seen evidence of the 
miraculous rehabilitation from virtual extine- 
tion of one of America’s most glamorous birds. 

This fact was made more dramatic by other 
sights dawn the bay. Dozens of oil rigs 
dotted the distant horizon, and several der- 
ticks stood there geared for active drilling. 
Gus vents from some of the wells burned with 
a color only weakly competitive with that of 
the spoonbills. Both avian and oi) activities 
seemed to proceed with mutual unconcern, 

As long as the drillers do net pollute the 
hay with off and silt waste, as long as their 
personnel dees not trespass on or too near the 
bird islands, as long as there is. no shooting— 
the spoonbills pay litte attention to nuin's 
reaching below the surface of the water for 
black treasure, 

But let any of these conditions be violated, 
and the spoonbills will quickly abandon tests, 
egus, and young. All they demand is privacy 
for their connubial activities. 

An effective truce between man and bird 
din) not whways exist. There Is evidence that 
hefore 1850 the whole coustal area from the 
Rio Grande to Florida was alive with untold 
thousands af fucking spoonbills. 
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The great encounter developed as American 
civilization commenced ts southwestward 
march. Tt is perhaps iinderstandable why, 
with their own physical survival at stake, the 
foneer and early settler shot for needed food 
any bird that came within gunsight. 

Later, even though the need for such food 
had long since vanished, slaughter of birds 
increased, stimulated mainly by demand for 
Plumage. By 1960 the spoonbill had became 
an American rarity, There were no Known 
breeding colonies in Texas in 1919, virtually 
mone in Florida, However, in the remote 
Tagoons of Mexico and Cuba the spoonbill 
clung to life. Qecasionally a few members of 
the declining species would venture back to the 
islands of the Gulf coast and attempt nest- 
ing, but with little success, 


Audubon Society Sanctuaries Successful 


Beginning in 1931, and extensively since 
1936, several island groups along the ‘Texas 
coast known to harbor spoonbills were. set 
aside by the National Audubon Society as 
sanctuaries and thoreyghly patrolled during 
the nesting months of March throngh August. 
By 1941 the spoonbi sit gem of the Texts 
littoral had miraculously jumped to thousands. 

As a result of direct educational efforts, 


people living in the neighborhood of the im- 
Beriea ishencs developed local pride in their" 
birds, Oi] companies became increasingly 


aware of the good-will value of wildlife con- 
servation in their drilling areas. Loca! nature 
groups becume active in promoting bird pro 
tection for both economic and esthetic reasons, 

The principle of trace was practicable: one 
the roseate spoonbill was saved to adorn Texas 
skies, saved to help maintain the biological 
balance between air and water fauna. 

‘Our erviser lay ently a few hours off the 
Vingtune Islands in Galveston Bay. We did 
mot go ashore, for nothing can be more di 
astrous than the blistering heat of noonda 
which beats down om eggs and young when 
parent birds are frightened from their nests 
und into flight 

Swinging the how of our bout southward, 
we proceeded down the hay, past Teawe City, 
through Galveston Harbor, It was west of 
Galveston that our charts had proved un- 
availing and we bad spent the night humbly 
anchored by a buoy. But next ntorning 
bright and early we were off again, speeding 
southwestward on the Tntracnastal Waterway. 
Our intention was to visit, or at least to recon- 
nolter, every principal bird island along the 
coast from Galveston to Laguna Madre, south 
af Corpus Christ], an qirea teeming with all 
manner of wetter birds. 
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Tn the days that followed we found islands 
white with egrets. others covered with ur 
bering brown pelicans, same alive with skim- 
mers, gulls, wnd terms. But the islands to 
stir one’s avian dreams we found fir what 
is known ns the Second Chain, separating 
Mesquite and San Antonio Buys. It was on 
this Seeond Chain of Islands that some years 
eatlier Robert Porter Allen had made many 
of his now-classic observations on the bioloty 
of the spoonbill. 

Tt was over these islands, relatively: remote 
from human visitation, that James J. Carrell, 
late of Housten, willed that his ashes be 
dropped froma plane. Carroll was among the 
first Texans to realize the danger of the spoon- 
bill's extinction and the importance of its pro- 
tection, THis interest in conservation ted to 
the naming anil establishment of Carroll Island 
os one of Texas's great bird sanctuaries. “The 
island, happily isolated, and alive with 4 
fantasy of breeiing binds, is today a dynamic 
monument to a distinguished conservationist. 


Breeding Place of the White Pelican 


Again we did not tarry long. There were 
many more islands to visit, long distances to 
travel. Tn succeeding davs we went as far 
south as South Bird Iskind in Laguna Madre, 
the only breeding locale of the stately white 
pelican in the southern United States, We did 
not slop ever there for more than half a day 
before turning northward again. 

Tt was in the midst of wild Buccaneer 
Days celebrations that we docked at Corpus 
Christi, After many days af slishing about 
in marshes or plodding on barren wastes, a 
reassociation with urban life and the experi- 
ence of 4 fresh-water shower were welcome 
indie. 

Here, tom, the fortial uspects of the ex- 
peditian were scheduled ta conclude. My 
Audubon companions were due at their Rerr- 
ville, ‘Texas, nature camp, But for me the 
expedition wits just beginning. My plans 
called for a revisit to bh the Vingtune and 
Second Chain of Islands, and, with the able 
ussistance of Andrew Nowak, a more careful 
and intimate study of the -spoonhills there, 

After ane refreshing day at Corpus Christi, 
we proceeded north by car #8 far as Tivoli, 
then to Hoppers Landing where renidecvous 
was made with the late P. GO. Davenport, 
Audubon warden, Aboard the Audubon 5 
ciety's converted shrimper, the Pelican (page 
434), and in company with Mr. and Mrs. 
Davenport and their son, we were soon chug- 
ging out inte the bay, hearing again for the 
Seoond Chain ef Islands. 

We passed the night hauled up alungside 
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a mmd bank Just cast of the great Aransas 
National Wildlife Refuge of the Federal Goy- 
etoment. Here 47.261 worms administered by 
the Fish and Wildlife Service of the U, 5, 
Departinent.of the Interior serve as a haven 
for wintering ducks and geese, for the few 
surviving whooping cranes, one of the rarest 
of North American birds, an for resident deer 
and turkeys. 

From aboard our boat that evening, lying 
somewhere between the Arinsis marshes on 
the mainland and the islands owt in the bay, 
we witched ag almost continuous stream 
of spoonbills, egrets, cormorants, Ibis, tte, 
swiftly ond quietly making their way from 
the feeding ponds of Che refuge back to their 
island hotnes, 

Next day we proceeded to Carroll Istand 
As we waded ashire from whore the skiff 
was grounded, | was nvumentirily less aware 
of the clouds of birds firing overhead than 
af the words of mainland natives who had 
warned me to be wary of rattlesnakes. There 
was the ciution that rattlesnakes, during a 
good Glow, ace washed in loree numbers off 
more barren cays and onto the foliaged bird 
islands. 

Tt ospliined. te add te my comfort, 
that rattlesrmkes, after being so distoilged, 
awim majestically forward, head above the 
surface like a periscope. luvking for the mear- 
est shore onto which to slither, But de- 
spite such unpleasant recollections, T quickly 
concluded that snakes wouldn't have a chance 
on any fstend occupied by aggressive and 
sharpebeaked Herans and egrets! 


Birds Little Prighened by Visitors 


Many of the spucnbills left thelr nests as 
we splashed ashore and, like those of the 
Vingtune Islanels, settled in weljacent shullews, 
Slowly we walked) oraund the periphery of 
the shoul, which was about 200 yards long 
and 30 across, tapering <harply at one end, 

At muoxinum ultiude the island was not 
more than four or five feet above water level, 
‘The egrets, being less thmorous than the spoan- 
bills, hac net risen in Might; instead, their 
long serpentine necks stood erect und snowy 
all over the islind, like pickets of a white 
fence (page 649). 

Alone the shore, htd ty the water's edge, 
wreat numbers of young white ibis watched in 
frozen attention. [rom a distance it was not 
easy to recognize them os this, fer In the 
adolescent stae this species is dusky, contrast- 
ing sharply with the white adult, These 
young were old enough to have left vhwir 
nests und were sitting or standing om the 
shore, upparently feeding on whitewer they 
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could find fn the gently lapping waters. 

As we approached, they eddied noisily into 
the air, followed instantly by such adults as 
were still brooding on near-by nests; soon 
Ibisian multitudes were riotously circling 
above. The portion of the island occupied by 
the white ibis seemed to be delimited from 
that occupied by the spoonbills, although 
egrets and herons were mixed among them all. 

Second only to the spoonbills the white 
ibis impressed me as the most spectacular 
birds on the island, especially when in full 
flight. With long, red down-curved beaks 
thrust forward, the brilliant whiteness of a 
fying ibis is broken only by the flickering 
of black-festhered wing tips: 

Their nests were deep in ground brush and 
fules, and we were scarcely aware of theit 
tremendous number until, as we approached, 
they stormed up en masse like great oovevs of 
mountain quail. Reddish egrets also joined 
the flying squadrons, followed almost imme- 
diately by several hundred skimmers. These 
lost. ternlike, were nesting in a myrind of 
little sand depressions on an exposed shoulder 
of the island. 

By this time we bad reached the far end 
of the show! We tured and, crouching mo- 
Hlonless half out of view, studied the activities 
of the spoonbills which had settled in the 
shallows, One by one they began ta return 
to their respective nests. 


Landing of a Spoonbill a Marvel of Grace 


Tf the take-off of a spocnbfll is an act of 
beauty, one is all but wordless in describing 
the reverse picture, With up-tipped wings 
reveling the intense pink of body and under- 
wing feathers, the female catches hold of 
branch structures abowe the nest; then flaps 
and flutters for a time umtil balance is at- 
tained (page 647). 

Tf the wind is considerable, she must con- 
stantly readjust ber position, using her grace- 
ful pinions to balance, much as the tithtrape 
walker does his pole. Finally, after looking 
about a bit to sure the environment is 
secure, sbe steps and flutters down to her 
hest anv, lowering herself upon eggs or young, 
disappears from view. 

Courtship in this colorful species begins in 
early spring and is almost as exotic as the 
hird’s appearance itself, Spooulills returning 
from a winter of dispersion usually besin to 
congregate on specie islands in April, 

During this preconnubial period one may 
observe some y! interesting exhibitions of 
mass behavior metimes 4 wading group, 
quite undisturbed by outside influences, will 
burst skyward in unison, circle for u while, 
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and then setile again (page 648), Some- 
times all the individuals of a wading group, 
again in seeming mechanical ynison, will point 
their beaks skyward and gave rigifly into 
Space for long periods, When the hypnosis 
suddenly breaks, the birds lower their heads 
and proceed with normal (evrling activities. 
Tt is during this periud of odd mass be- 
havior that pairing occurs, accompanied by 
elaborate stick Blas between the sexes, Male 
and female are almost’ tdentical in external 
appearance; it is only by their actions that 
the observer may distinguish between them. 


Mating Follows a Period of Coquetting 


When the crucial period of her physiological 
development has arrived, the female finds 1 
perch in 3om# ares of the island sultalile for 
nest building. She establishes: herself securely 
atep a bush in the chosen nest area. Then hy 
vigorously shaking twigs hele tightly between 
her mandibles she announces to interested 
parties that she is approaching connubial 
susceptibility. 

An equally susceptible mate responds by 
flying excitedly at her and teving with much 
wing Mutter t a foothold close to her, 
the while plunging bis head in an odd jerk- 
ing movement, Tf the female does not beat 
him away from her perch, betrothal is estab- 
lished. 

After this episode the two birds keep con- 
stant company, and often may stand in strange 
quietude side by side with heads buried in 
back feathers, Soon nest construction begins; 
the mate brings in twigs, und the female 
fabricates them inte a nest whorl, LF during 
this period an Interloping male approaches 
the female or tries to interrupt nest-building 
activities, he is summarily driven off by the 
spouse. 

As nest building nears completion, the male 
becomes more amorous in his behavior toward 
the female: but for a time yet she may resist 
his arlvances. Tinally, on some instinctual 
Impulse, she perches herself on the nest with 
@ strong twig grasped in her mouth. 

As she crouches, the male seizes the same 
twig from behind, and they beth hold on to 
it. At length the ‘twig is dropped, and the 
male clamps on to the narrow part of the 
female's beak with his mandibles, Mating 
then. occurs, and is repeated during ensuing 
days, 

Eges begin tu appear in the nest within 
a week, The male and female alternate in 
brooding, and after an incubation period af 
bhout 25 days the yourig-—usually two or 
three fo the nest—are hatched. 

Naked little pink creatures at first, the 
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young soon develop o fluffy white coat of down, of adulthocud pine 
which, as they begin stilting about the nest has developed on each shov 
to test their leg and muscles, slowly are splashed with yellow 
becomes faintly pink (page 643) 
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Jungle Journey to the World’s Highest 
Waterfall 


By Rerun Ronerrson 


With Mustrations from Photographs by the Author 


a mile high in the jungle fastnesses of 
eastern Venezuela is Angel Falls, world’s 
highest waterfall, 15 times higher than Niag- 
arn Falls or, by another yardstick, more than 
twice the height of the Empire State Building, 
Its first drop is 2,648 feet; its total 3,212, 
I saw it the first time fron the co-pilat's 
seat of an old unconverted C47 just two years 
aveas we flew over this weirdly beautiful bigh 


Sirinet froma cliff more than hall 


jungle between the Grinoco and Amazon 
Rivers." On that fight to Auyan-tepui, so- 


called Devil Mountain, T shot more thin a 
doven Kocdichromes in the dead-end Angel 
Falls canyon, 

As we flew over the dense junvle floor of the 
canyon, I reselved someday 0 enter that 
canven valley on foot to get photographs from 
the hase of Anvel Falls and to determine its 
exact height. 


A “Laat World” 


From almost impenetrable jungle rear mess 
like mighty foritesses a mile to two miles high. 
their sides and flat tops eroded into queer 
shapes. 

This part of Venezuela sugwests the setting 
of Sir Arthur Conan Doyle's Lost Warld, of 
W. H. Hudson's Green AMfansionz, of 1. Re 
Dennison'’s Deni! Monefiin, and some of those 
tag names still stick to the area. But Vene- 
zueluns and the pilots who ity south of the 
Orinoco an their jungle runs call it simply 
the Gran Sabana —great high jungle plains. 
tepyl Bas been scaled from the 
south side by the veteran explorer and orni- 
thologist, William HL helps, a Caracas busi- 
nessman, and by his skilled son, Billy Phelps, 
Jr. Others who have reached the top were 
themes of an expedition from the American 
Museum of Natur) History, New Vork, and 
a few hardy individuals 

The aviator Jimmy Angel (page 657) and 
bis wife. Marie, and Gustave Heny crash- 
landed in the boulder-strewn awamp on the 
mest top in 1437, Note, however, reached 
Angel Falls from the top or through the 
Charin canvun alinast a mile below, 

Thousand= of years of erosion hnwe ue 
out huge crevices and fissures over the tat 
surlace af the giant mesa of Auydn-tepul, 
making it Impossible to travel far. These deep 


erevices serve as a caichall for heavy rain, 

At one point this water bursts owt a few 
feet below the canyon rim into w waterfall of 
such proportions that it is no wonder Jimmy 
Angel was astounded when he first saw the 
woe which now bear his name. ‘That was in 

i. 

Not-until the autumn of 1948 was ihe prob. 
lem of how to get inte the canyon solved. I 
met Mejandro Lime, a Latvian who hdl tscen 
roving around the Cran Sabana for several 
years, He offered to act as guide to the falls, 

Later u talk with bush pilot Sum Fates 
brought the suggestion that Laime take In- 
dians into the jungle to the nerth end of 
the giant mountain and clear one af the lithe 
Siainnas near there asa suitable Landing place 
for 4 small plane. In that way, we hoped, 
we could cut out tedious weeks of going by 
evriare (dugoul) on the ripids-strewn rivers 
and days of hacking threugh jungle with 
machetes, 

A DC-3 could take us into Uruyén at the 
south end of Auyiit-tepul, and we could then 
be shuttled, one or two at a time, to the ad- 
vanced airsttiy, There Laime and the Indians 
could be waiting for us with enourh curiaras 
to take us into the canyon and to the falls, 

Laime weat back into the jungle, and this 
spring we sent him w irstripy 
mut. April 23, 1949, sel as the dite al 
take-off from Caracas. 


Meetic Last Days 


The lust few days were heetic. There were 
last-minute conferences with the Venezuelan 
Government's Minister of Communications 
about the radio and radiomen guing with us; 
there were purchases of cases of dehydrated 
foods and einping etuipment. “There was 
the assembling of waterproofing, jungle hark 
mocks, snakebite kits, first-aid kits, compasses; 
machetes, rope, ammunition and guns, flash- 
lights—a hundred other things, 


"See, in the Narioxan Grocuarmc Macasrrr: 
"Caracas, Croulle of the Liberator," by Lais Marden, 
Aji, 140; “1 Kept Howe in 4 Jungle," by Anne 
Rainey Lanwher. January, $999; “fourmny bry Junide 
Rivers to the Home of the Cock oi-the-Reck.” No 
030. und “in Humbolit's Wake.” Noweth ler, 
Vit obath by Kenest G. Alt; “Through Wrszil te the 
Sunni} of Mount Roraima," by Gi. HH. Tate. No- 
vember. toa0, 


vember, 
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‘The radio wis repaired, Perry Lowrey, the 
engineer, had arrived, and the airstrip: had 
been located by our seout plane. 

Flight tw the New Airstrip Abandoned 

Our hopes were dashed snon after treak- 
fast, however, when we Jooked toward the 
Tndian hut and saw Alejandro Laime wang 
toward is! He anil his Indians hid pracll 
in during the night. Lacking any further 
messnge from us, they had token it tor 
granted we hat! turned back. 

There was no advantage now in our shut- 
iting up to the new airstrip, for the Indians 
would have to paddly on back. After a long 


powwow we decided to scrap the isea of using 
the advanced airstrip, and to go along with 
the Indians, provided Laime could ineluce 
Aleio Calcufw, their chief, to Tet them mike 
another trip to the gorge. 

Erie Knee took our newenmer, the surveyor 
(pages 607, 684, and 690), dowa to our swith: 
ming hole for a dip hefore dinner, Gémex 
nude contact with Ciudad Bolivar and. with 
Santa Elena und told then we would soon 
he on the maye (page A585), 

Neat morning we packet early, expectiny 
the butians, hut they didn't show up. Laime 
come back alone from the chief's canyy later 
in the day and told us there waa a celebrition 
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under way for the returning Indians and we 
would just have toowait out We were 
irked at the delay, bat there was nothing we 
could do, 

Over the evening campfire Lalme told tis 
whout dingers we might encounter on our 
journey, He cautioned us against getting up 
at night without first flashing a light on the 
ground. §n the jungle, he said. there were 
huge tarintulas and an oceasional snake, Te 
had seen many hills of vefiticwatres, large 
ants, the sting of which cates a 24-hour fever. 

‘On the savannas, he said, there were miny 
tapirs, deer, and other small animals, and 
he had seen one jnguar, The Indians had re- 
ported finding remains of pigs another jaguar 
had waten, 


Digging Our Pleas 


As Laime sat doubled up by our campfire, 
he was digging out of his feet wigues, small 
burrewing Heas, the females of which had im- 
bedded themselves deep in calloused spots. 
‘He first took-a razor lad to make an X over 
the spot; then, with a sharp-pointed stick, he 
worked around the flea and its attendant eg 
sack and deftly lifted them our. 

Not until noon Tuesday did we get away 
from Uruyén and start the 10-mile hike 
toward San Rafael de Acanan, on the Acanan 
River, The Indisins came carly in the morn- 
ing with their families, but simply sat around 
camp without showing any intention of 
moving. 

Finally, around noon, they got up, packed 
everything in their backpacks, and started. 
down the trail that led to the jungle. Helping 
me catty my cameras and equipment was a 
O-year-nlel bow, Jacinto. 

‘The trail led through jungle and savannis. 
T didn't think we could make it to the Rio 
Acandin in one afternoon, but, we finally did. 
The sevannas had many littl grass orchirls 
of blue, purple, snd pink, tind everywhere 
were IIttle white star prass Howers. At three 
of the rivers we crossed we paused for Tive- 
minute tests (page 672), 

Around task we tio the kitchen 
of the chief of the Camanivotes, Alejo 
Caleafio, where the fest for the fetuming 
Indians was still going on (page 686). 

Near the river's edge was a large grass- 
covered square shack, open all around. and 
large enough to accommodate us all Tt was 
dark by the tine we reached) there, Qur 
hearers straggled in, une by one, 

Since our Todians were not able ta bring 
all our gear in one lod, we had to wait at 
San Rofgel de Acandn another day while they 
went back to Uruyen for the rest. 
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The next morning we were all up by 5. 
Niw all our gear had to be repocked Into 
the four dugouts on the rocks below San 
Rafael de Acunin. We helped curry the 
equipment down, for we were impatient to 
be on the river and on our way, 

Most of the women and children of the 
Tadians going with us hal come down to see 
us aH, They gave us pineapples and green 
bananas, and we gave them combs, towels, 
anything we could spare, in return, 1 was 
happy to see that old Reyw, wn’ Indian elder, 
and little Jacinto were going along with us. 

Alejo Caleafio also permitted an Indian 
worn ta go alin. ie was Juanitn, wife 
af a bieyear-old Indian in our crew (page 
605). Sabis tok] us she had bad three hus- 
hands before this one. 

The dugouts were filled to the brim with 
Out dquipment, cartons of food, canteens, fresh 
Pineapples, fuunanas, insect repellent, camerns, 
bows and arrows, fishing tackle, an] huge 
tounds of cussava bread. Besides that, the 
fadians brought several chunks of fried pork 
ted oe steings and hing over the sires, 

AL last we stepped gingerly inte what small 
space was left for us, and shoved off the rocks. 
There were shouted gnod-hyes and hand- 
waving until we turned a bend in the Acamin, 

We were finally on our way to Angel Falls 
—not the way we planned) to g6, but definitely 
hended in the right direction, ond moving. 
There were five of us and ton of the Indians 
—15 In all, counting little Jacinto. 

Tt was wonderful to be on the river. The 
water was cold and black-looking, and the 
Klop-klop of the puddles as they hit the sides 
of the dugouts was somehow cheerful, 

Late in the afternoon we were thrilled to 
hear a DC-3 heading down the river on the 
lookout for us. It wasn taca plane piloted, 
we knew, by either Capt. Art Jones or Cagst 
Charlie Baughan. The plane made several 
palsses over a5, and | stood up in the duggut 
with arms overhead, ride-fighter fashiaa, and 
wired we were all right. 


A Wet Night in a Stifling Hut 


AL 3:30 that afternoon we wert ashore at 
a spot Laime snd the Indians had chosen, 
Up the sivansia from the river were several 
little huts belonging ta a relative of one of 
our Indians. The occupants wete not at home, 
and we decided to stay: there overnight, 

Kain began before we had finished our 
evening teal, ind we dashed for the huts in 
a downpour. Some were badly infested with 
fleas, Iut fortunately the one I was in had 
none, The shack was atiflingly het, and [ 
stood-in the doorway for a long time to cool 
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end of our tarpaulin shelter, By the iight 
of the fire T caught up on my notes. 

‘One nocturnal visitor was a beetle about an 
inch and a half long. Most interesting thing 
about bim was his lighting system. He had 
two lights in front, much Tike automobile 
headlights, which shone abead with a phos- 
phorescent beam, illuminating « circle fulby 
tight inches im diameter. 

Since it was raining rather hard, 1 hung 
my hammock wader the tarpaulin shelter. 
Erie had his down by the river under a 
palm thatch. Perry, Laime, and Enrique 
went back to the Indians’ hut on the trail, 

‘The nest morning wis Saturday—two weeks 
since we hud started out on the expeditian— 
and we packed the dugouts in a steady rain. 
The Acanin was rising rapidly. Ernie had 
to maneuver # bit to get out of his himmock, 
becumse the river had risen several inches 
during the night and the shelter was. inun- 
dated. 

We changed into different dugouts before 
taking off, because both Ernie and 1 wanted 
more flexibility in our photographic work. 
Each of us got into one of the two smaller 
duwouis 

Mine was a tricky little cmft. When [ 
tested my hands on the sides, my fingertips 
were in the water. We were ceriain to ship 
a few gallons while shooting rapids, 1 kept 
w gourd handy, and whee the water sloshed 
around my ankles 1 knew it was time to hail 
Cprupe 058). 

Olt Reva and Manuel, a quiet, shy boy, 
came in my dugout and we took off to get 
pictures of the rest as they came around. the 
bend (page 676). 

Within a few minutes we came to the 
Cara, the river which winds and turns 
maddeningly but eventually flows past the 
entrance {0 the canyon of Auyan-tepui. 


An Indian "Rain, Rain, Go Away" 


Old Reya had a habit of rain-chasing. He 
would nudge me, peint to the ntin cloud ahead, 
and proceed to mike “pro, ptu’”? sounds. toss 
ing his head sidewise on each “ptu.”’ That 
was supposed to chase away the rain. spirits, 
Once T got the idea, 1 joined in, and Reya 
rowred with Inughter, 

One of owe Indians, a magnificent physical 
specinwn, intrigued Ernie and me. He was 
Rafsel, the Ib-year-old who had ‘broughs his 
wife along. Rafael wore nothing the whole 
trip but.a red foincloth, 

Juanita, his wife, probably about 25 years 
old, was squatty and unbeautiful, according 
to our standards, but efficient and certainly 
an authority on each stream, rapid, and 
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mountain, She had a name for them all, 

Juanita sometinies wore her hair in two 
braids, sometimes combed it out to flow over 
her shoulders; but the whole effect, photo- 
graphically, was spoiled by the shopeless 
dresses which the Capuchin missionaries had 
persuaded the women vo wear, 

Some earlier explorers to this country had 
reported these women wore nothing except the 
strands of beads around their necks, ankles, 
and wrists, and a beaded G-string, | kept a 
sharp logkout and discovered! they still wore 
the bead ensemble underneath, 

The flowers and flowering vines on the Rio 
Catrao grew more beautiful as we went along. 
‘There was one tree with waxlike blossoms that 
smelled like ginger lilies and perfumed the 
river for miles, Purple flowers hing every- 
where. One vine hod interesting sprays of red 
fronils like @ rooster’s tail. 

Once we suw o group of “water dogs,” or 
nutrias, cavorting in the stream ahead, unfor- 
tunately out of camera range. Th the jungle 
we Saw a long animal with bushy tail and yel- 
lowish head, probably a jaguarundi, ar “otter 
eat" 

Through jungle growth we beyan to soe 
Vey-tepui, the saddletike double-peaked moan- 
tain we must clrele before again coming to 
Auyan-tepui (page 601). The heavy rainfall 
ef the Inst few days had made waterfalls 
spring from every mountainside. ‘The rapids 
Kol progressively more swift and dangerous, 
and we wsed up a fot of time in figuring how 
to get through them. 

Nevertheless; we made excellent progress 
that clay ane ssfully portaged around 
Cusi Rapids. a stretch of dangerous water. 
Even cautious Laime opined we might get to 
the entrance of the Rio Churtn the next day 
if we kept wp our progress. Our spirits rose, 
for the Chorin is the river which flows put 
of the canyon ani feads to Angel Falls, 

Having seen no planes that diy, we con- 
cluded that the rucio message of the night 
before had got around. We cooked a huge 
pot ef spaghetti, dehydrated onions, garlic, 
and corned beef, Enrique's davorite dish, and 
sat around speculating on the distance yet to 
go. The Indians, in an adjacent hut, were 
really neighburly and passed us « platter of 
golden-fried plantains. We returned the favor 
by sending over « pan of spaghetti 

Turned in at 7, and for the first tithe took 
off my outer clothing Usuntly it was quite 
cold by nightfall, so that an extra sweater, a, 
windbreaker, and two blankets felt good over 
regular clothing. 

This camp was not in.a savanna but merely 
in a small clearing in the thick jungle, just 
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big enough for the tiny huts the Indians put 
up. ‘There was no broke fn the junyle, and 
it was hot and sultry. ‘The moon was-hall-full, 
aud the soft light filtering down through the 
jungle griwth was beautiful. 

1 was awakened in the night by a driving 
rain and by morning was soaking wet in my 
hammock. We ate quickly and got started 
in a light dtisle, [ brushed my teeth 
on the way, washed my towel and socks, 
and Stretehed them on top of some broad 
leaves which covered my camems us a 
waterproofing, 

My legs and arms. even my face, were still 
bumpy and itchy fron) the sessions with the 
Uruyén jejenes (puce 657), They hadn't 
bothered us much since we tovk to the river 
and they don't bite after sundown, ‘The men, 
though, had a great deal of trouble with the 
Teas, aml every ning they searched for 
them and for tic 

At $ we began the half-mile-long rapids and 
shot them with a lot of excitement but oo 
spills. The rain stopper and the sky cleared 
somewhat so that we could see part of Dey- 
tepul almost over us We had to stop and 
valk my dugout, which was leaking badly. 


Weird Sounds in the Land of Warertally 


All day we heard unseen rapids and falls 
roaring like onrushing trains, Now and then, 
through the clouds and the high trees.on either 
side, we saw witerlalls gushing down the sides 
of Uey-teput. 

The sun came wut in the middle of the day, 
and old Reva was bappy about the sun, He 
nudged me, pointed to it and then to Ui 
tepui, and said: “Lo inismo,” Then PT unecdér- 
tepul meint—Sun Mountain, 

We rounded Vey-tepui and suddenly, in the 
distance, was the north side of Auycdn-tepul, 
the colorful rock and sheer cliffs so familiar 
fo me from the air, Reya began puffing in 
earnest now with his rain-chasing semis and 
chanting and frowning us he looked at Auyan- 
tepui. The Indians. are superstitious about 
the Chunin canyon we were so so0n to enter, 
and also aboot Devil Mountain, 

We saw a tapir in the afternoon, Iut it wis 
swimming on the other side of the river. 
There were lots of bats. too, flying for short 
distances, then clinging wpside dowa to trees 
honging out aver the river. 

We had planned to stay overnight at a hut 
Laime fad built when he and the Indians 
passed this way o month before on thelr trip 
to clear the savanna. But when we arrived 
at the hut, we had to leave ina huey. The 
pluce was infested with flews, and (he tuys 
were coveted as they stepped ashore, 
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Downstream anwther half mile the Teiuns 
cut bushes and trees jul made a new camp 
forus. They. went back to stay at the old hut, 
U think they actually liked 10 get fleas in their 
feet. It gave them something to do at nights 
around the cumpiire! 

Our camp faced the northeast corner of 
Auyin-tepui, looking Uke a mysterious dark 
fortress in the moonlight. Emie and Perry 
went for aride in one of the dugouts and came 
hack with a 7.pound fish which they said they 
caught themselves. Pinned down, however, 
ther admitted they had been down to the Tn- 
dian camp when the men came in from fishing. 

The roaring of red howler monkeys 
awakened me at 3:30." If there is anything 
noisier than the jungle, T haven't heard about 
ft. Thad slept soundly, though, once T had 
given up the search fur am elusive bug in 
my: hammock, 

We took off early from our camp on the 
Rio Carrao and half an hour tater entered the 
Churtin River and the wide mouth of the 
gorge, which would marrow down into the 
canyon leading to Angel Falls, 1t.was Mun. 
day, May 9, 

While Perry was frying fish for breakfast, 
Enrique sent out messages that at last we were 
within sight of the entrance to the Chorin 
and hoped to eter the gorge that day. After 
many days of rain, this morning began beight 
and sunny—a gopd omen, | thought. Our 
spirits, witer days of enforced cheerfulness, 
were at high pitch, and we song our favorite 
songs. The Indians seemed to enjoy hearing 
Us sing. 


Indians Wear Red Paint To Ward OF Evil 


‘They had come from their camp with their 
faces painted witha deep-red paste, which they 
get In the jungle, On the padiiles mysterious 
looking signs were painted in the-same red. 
The Indians were quiet and salemn, and small 
wander. They had-never been in this canyon, 
and the tales we had beard about the cinyan 
and the evil spirits inhabiting the jungles there 
had made good campfire tales many a night. 
as interpreted through Sabas. ‘The paste was 
to make them invisible to the spirits. 

The beauty at the mouth of the Churtin is 
a breath-taking sight, High jageed rims of 
Auyan-tepui were all around us. One point 
we rumed Jorge Washington because of the 
definite Washingionlike profile in the rocks 
along one particular rim, 

T discovernd this purticulat morning that T 
wasn't 30-immune to burrowing Mets as T hod 
Thetght. E had developed itchy spots an the 

* See "Momkev Folk” by William M. Mann, Na- 
Trowan Geoumarine Mantener, May, 1938, 
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bottoms of my feet, and at the first stop 
Manuel found a twig from the right kind of 
bush, sharpened it, and dug out four of the 
pesky things: 

We had to stop every few. minutes along 
the Churin while Laime and the Indians re- 
connoltered to see if we could go farther by 
dugout. There were tnany shallow tapids to 
pole through. In the deeper stretches we ull 
paddled like mad against the tucbulent swift 
currents. When Manuel poled, 1 rested my 
paddle, wrote occasional notes, took a pleture 
or two, changed film, dried clothing. or else 
just rested my blistered palms, The hes 
dugout was very Lippy and a poi 
bad Jeak back on the Carrag. 
dnually with the gourd. 

Making rather good time, we soon passed 
the spnt where Liime had stopped when he 
was in a month ago. We were fortunate that 
the rains had set in, making the Churdin ron 
higher. It was possible to-go farther by dug- 
out than we hu 

Old Reya Recto eed making, his 
“ptu, piu" sounds constantly. Manuel, in 
front of me, was openly fearful of the river 
He had a bunch of berhs which he would 
hold aloft toward the stn, munotiting a sort of 
chant. All the Indians were jittery about 
entering the canyon, but our group laughed 
and sang and yelled from dugout toa dugout 
until the tension lessened. 

By noon the Churin was tunning rapidly, 
Tt was all we could do to make any progress 
in its black, icy, foam-Hecked water. Rivulets 
of perspiration were running down Manuel's 
brown back. We took off our shoes and rolled 
up our trousers, anc when we came to-shallow 
spots we got out and helped the dugeuts 
through, 

The banks were beginning to ook mossy 
There were many sand. spots, and the sand 
was of a fine quality and rose beige in colot. 
Leaves of the small shruhs and some of the 
tees had pink undersides, The trees leaning 
over the banks were heavily mossed. Grass 
grew in round, mushroom-shaped elimps, even 
in midstream, 


Stripping Down lov the:Final Dash 


By 2 p.m. -we could go no farther up the 
Churin, The stream was too swift and shal 
low. We pitched camp on a high bank and 
Sorted out our equipment and clothing, most 
of whieh was to be left at this camp, We 
would take only enaugh for the last dash to 
the fulls and only what we could carry on 
the trail. The ten Indians would be heavily 
loaded, anc we each planned a backpack of 
Our own, 
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The radio equipment, so vital on this last 
unknown part of the trip, took three Indians 
alone, and Perty's surveying equipment. 
Ernie's niovie cameras, and my own four 
cameras and boxes of film and bulbs were 
heavy and bulky. Besides, we had aur food 
and camping equipment and several backpacks 
of cassava for the Indians, 

We shook out everything that wasn't des- 
perately needled, for we knew every ounce 
would count, We hoped to make the trip in 
to the falls and out in five or six days. 

‘This camp, on a-bend of the Churtn directly 
north of the falls, was on an eleyated spot 
ubeve routing rapids: Everything we weren't 
taking was placed under shelter of our little 
palm-covered: hut. 

While the [hdians were building it in the 
afternoon the cry “Culebra” (snake) went 
up, However, nothing seemed to come of it 
There was a tapit near by when we first 
artived at the campsite, but he disappeared 
down the hank. 

Doring the camp building, litte Jacinto 
came to me with a deep machete gash in one 
of his fingers. J filed the wound with sulfa- 
thinzole cream and bound it dehthy 

Our campfire conversation that night eon- 
sisted mostly of ulation on the length of 
the trip to the falls. Laime thought it would 
take two days to get in, depending upon our- 
selves and how fast We could make the trail. 
We all agreed we would need about two days 
there—Perry for his calculations on the height 
of the falls, Ernie to take movies, and 7 to 
shoot stills, Then two days qut—a total of 
six days. We packed food for six days, nw 
more. Tf it took longer, we planned to send 
Indiins out for more supplies, 

The Indians were fussy the next morning 
about the Joad. Everything had ta be re 
packed until they weee finally satisied. After 
a heavy rain during the night, we did not look 
forward to the walk through the jungle, ‘This 
was the unknown part. 

At noon we stopped in the shelter of hure 
Tocks in a deep ravine where ice-cold water 
tumbled down over deadfall and rocks with 
the roar of a locomotive. We were wet anil 
weary after the moming’s trek. 

We had plodded hours on the trail through 
a drizzle, and the rains of the last few days 
had made swamps of savannas, quagmires of 
soft leaf mold. The green, mossy rocks and 
logs were treacherously slick. 

Strong yines caught at our feet and tripped 
us mercilessly. Trees which we reached out 
to grasp to regain our balance disintegrated 
in our hands; they had been dead for years 
but could not fill because of the junule vines 
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Perry taped it tivhtly. The Indiin woman, 
too, came with smaller cuts on her bare feet, 
and we gave her the same treatment. 

For all our weariness we stayed up late that 
night, We took our cups of tea from the 
campfite and went to sit on rocks by the water. 
As if on cue, an orange full moon came up 
about 7 and turned the dark miss of the 
canyon wall into half-light, with the fails a 
shimmering silver streak down the middle. 

Whatever hardships we had endured on the 
trip this particular moment seemél to make 
worth while, Perry said we were about two 
thiles away from the falls. Enrique sent out 
our messnge that night telling those whe were 
listening that we were in sight of our goal 

Tt was noon on May 12 when 1 finally 
climbed the last rock of the promontory in 
front of the base of Ange! Falls. 

For hours we had been struggling over tre- 
mendous recks which had fallen off the top, 
almust a mile above us. We could hear the 
Tour of the falls, but could see nothing because 
of the jungle growth. 

Finally, around 11, T caught a glimpse of 
the top of the falls pouring off near the rim. 
1 plunged into the dense growth again and 
climbed upward in that direction. 


A Box Seat for Nature's Muster Spectacle 
The rock promontory in front of the base 

of the falls seemed to be made solely to ob- 

serve the magnificent! spectacle before us. 

Plunging through jagged rocks a few feet 
below the canyon rim more than half a mile 
in the first unbroken drop roared the falls, 
They deafened every other sound, and whirled 
in spirals as the wind caught them and sent 
them out aver the valley below, Often they 
swirled out to the rocks we were sitting on 
and drenched us (pages 660, 667, 670-671, 
and 682). 

Behind the waterfall isa tremendous amphi- 
theater, providing 2 spectacle beyont deserip- 
tion. So far as I can Jearn, we were the first 
to see this sight from the promentory. 

The rocks overlooked not only the falls but 
the whole valley up which we had come, We 
could see the deeper green winding line of 
the Churtin and ewen the rocky Tittle bwach 
about two miles buck where we had made our 
camp, 

Alter ane quick look Derry hurried off ta 
begin the hig job of measuring the falls. 
Laime disappeared to belp Perry in finding 
spots for the base line. 1 sat fascinated ou 
the rock. 

Old Reywe sat crossteywed near by, his im- 
passive fave bent over a reed mat he was 
making for me, 
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Before we had taken off from camp that 
morning, the Tneians had ¢cyme to me all 
painted with red paste, They brought a 
small piece of it and @ mirror over to me 
and asked if 1 would also ‘make myself in- 
visible tn the spirits.” Oblisingly T had 
painted circles: and dashes over my face, 

Finally we took leave of our box sent ond 
headed down in another direction to explore 
the secondary falls and the small river which 
joins them to the Churtin. 

We sent out a special message that night on 
the transmitter. “Saludes” to Col. Jorge 
Marcano, then Minister of Communications. 
who bad been so helpful in this venture; to 
Col. Frank Bender. who had flown us into 
Uroyén at the beginning of the tip; ta Cap- 
tains Charlie Baughan, Art Jones, Sam Fales, 
and John Olson, all of whom had contributed 
to the suecess of the 

“Anybody superstitious?” 
to know (he next morning. 


to cut a base line for his chain tape. 

Since it looked too rainy for pictures when 
they took ofl, [ dawdled around camp, luxuri- 
ating in the realization that we had achieved 
our goal. With that achlevement there had 
come « letdown and. after breakfast, for the 
first time 1 went back to my hammock for 
another couple of hours 


Friday the 13th Fairly Quiet 


Friday the 13th brought unly two un- 
toward incidents. A large stinging ant climbed 
on one of my socks, but T got it off without 
getting bitten. At noon, o huge taruntula 
crawled to within Striking distance of Enrique 
us he sat on the ground eating. 
© and [saw the horrid thing at the 
same time as it cime out of the jungle and 
headed rapidly toward Enrique, but Laime 
was quicker and yelled for Enrique to get up, 
Enrique literally tose from the ground in one 
swoop, never spilling a drop of his soup. 

After Luime had killed the tarantula with 
a stick (rom the campfire, Enrique put aside 
his soup. He'd lost his appetite, and T didn't 
blame him, [ made a mental note to stop 
wearing string sandals around the camp, 

There was one more day's work for Perry, 
measuring angles from every conceivable spot 
in the canyon floor, Tt was ticklish business 
2 the swift Churin to get to the opposite 
side with his heavy theorlolite and ull the ather 
necessary instruments, 

Messages of congratulation came in on 
the morning broadcast tine, We sent out 
word to have the little airplane ready at the ad- 
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Sno-Cats Mechanize Oregon Snow Survey 


By Axprew H. Brown 


Illustrations by National Geographic Photographer John E. Fletcher 


VW Tae is wealth in the West,” de- 
clared R. A. Work, supervisor of 
Western States snow surveys. ‘And 

from the Rockies nearly to the Pacific most, of 

our water comes from mountain snow,” 

Through the open windows of Work's office 
in Medford, Oregon, we gazed across miles of 
wudding pear trees to the white crest of the 
Cascade Range, Birds sang and spooned in 
the warm sun. The date was March 18. 

Vet next day-we'd have to choke off spring 
fever and turn buck our mental clocks to 
winters We must pull pn Jong underwear, 
thick socks, and wool shirts, and set out ta 
buck those high-cowntry snows at the season 
of their greatest depth, 

We were going to try to travel in over-snow 
vehicles the length of the Oregon Cascades— 
the first journey of its kind, 

Lean and limber R. A. (Arch) Work 
would be our leader. Arch is a senior irriga- 
tion engineer of the 0, S. Department of Agri- 
culture's Soil Conservation Service. His job 
is snow water, from cloud to consumer, 

For four years Work had been using an 
ingenious track-ski-and-pontonn snow sled, the 
Tucker Sno-Cat, for snow-measuring jaunts 
into the mountains (page 694), On this long 
trip he planned to test the feasibility of further 
mechanizing supw-survey work. He hoped to 
prove that doing the job by Sna-Cat would 
Ine speedier and Tess castly than by ski and 
stiwshor, 


Snow Waters Fields, Mukes Power 


Arch waved toward the frosted hills, 
“There'd be no {roit here in Rogue River 
Valley without that snow,” he said, °Qur 
rich orchards are all irrigated. [t's the sime 
story In hundreds of western valleys.* 
lectricity, too,” glancing at the light bulb 
over his desk, “would costa lot more if snow- 
melt water from those peaks didn't spin tur- 
bines to give us ‘juice’ at fair cost.” 

Work explained that in eleven Mountain 
and Pacific States more than four-fifths of 
all the irrigation water flows from upland 
watersheds (page 706). In Utah, for instance, 
the 20 percent of the Stute!s aren aliove 7,000 
feet elevation contrituites from 70 to 80 per- 
cont of the total runufi, Most of the water is 
melted snow, 

This situation makes 
forecasting of stream How 


wactical accurate 
ed on measure- 


nents of the snow depth and water content, 

in the yard outside Work’s office men were 
piling sleeping bags, tapls, and. trunks of food 
into two orange Tucker Sno-Cats and their 
trailers. ‘These were the rugged motorized 
sleds we counted on to haul wur seven-man 
party the 500-plus miles from near the Cali- 
fornia border to the vicinity of the Column 
River (map, page 695), 

Operation Sne-Cat Cascade was a joint 
Project of the U.S. Soil Conservation Service 
and the Oregon Agricultural Experiment Sta- 
tion. Arch Work had invited the National 
Georrp! ociety to take part in what prom- 
ised to be a spectacular journey. Thut's why 
Jack Fletcher, National Geographi¢ photogra- 
pher, and J were on hand at Medford. 

“D Day" Arrives 

Snow was falling as we rode to the jump 
off point at Greensprings Summit, Daffodils 
and crocuses were Ulooming in valley door- 
gars, but up on the pass snow lay three feet 


Staff men of Medford's radio station, 
KYJC, recorded our departure, Then our 
two Snoo-Cats chugged away up the forest 
path, pulling their heavy-laden trailers. Look~ 
ing back, we could see cheery Hal Newhouse, 
the announcer, still chattering into lis micro- 


one. 
Arch Work’s smaller Sno-Cat led the way. 
With Arch rode photographer Jack Fletcher. 
Jockey of the second Cat was Jaspet 
Tucker. youngest son of the vehicle's inventor’ 
and builder, Emmitt Tucker, Jasper's Suo- 
Cat held five people comfortably. Beside 
Jasper sat Robert F. Breanstead, al infor- 
mation specialist of the Soil Conservation Sery- 
jer, Bob was assistant director of the ex- 
pedition and its skilled cook (page 699), 


First Visitors in Ten Weeks 


Tn the second, seat Dr. Harvey Woods and 
Gaeton Sturdevant swayed with the Cat, Dr. 
Woods, from Ashland, Oregon, was medic for 
the journey, Gaeton Sturdevant, timberman, 
Thiner, pianist, engineer, and prospector, came 
as snow surveyor for the Oregon Experiment 
Station, | stretched cut in the rear sent. 

Owe breakin run that first day took us 
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were “at home.” Ed guards 98 sunrner 
cabins, They were creaking under the burden 
’ almost cantinuous snowfall! 
ingly climbed on skis to the ridge- 
pole of one of the hulf-buried cabins as Jack 
snapped a pieture. Just then Ed's wife called 
that coffee was ready. Ed nonchalantly skied 
down the steep rovf, He wanted his coffer 
het. 


Lesson in Snow Surveying 


At the Lake of the Woods snow course Jack 
and 1 took our first lesson in snow surveying. 
Tn the following weeks we all took turns at iL. 

“Snow surveyors,” Arch explained, “are as 
fussy about placing snow cow Ss a garden 
elnbber planting rare_bulls, We locate ‘em 
above the Ievel of winter melting, naturally, 
and preferably in forest clearings.” 

A steel pole topped with a yellow sign 
marked cach end of the course, There were 
eleven stations (or sampling spots) at 100- 
foot intervals. Sampling stations average 10 
ho 1S to a course, 

Gaeton screwed together three hollow. 
aluminum cylinders. When he drove. the 
sintted tube through the snow to the ground, 
it showed the exact depth by inch Hnes on 
the side: 

The tube picked up a core of snow. Using 
a small spring scale, Gacten compared the 
weight of the empty cylinder and the weight 
of tube-plis-snow, 4 simple conversion gave 
him the exact water content of the snow at 
cach Sampling spot (opposite page). 

The standard kit contains <ix tube sections 
that permit gauging snow to a depth of 15 
feet, In areas of heaviest fall 20 feet of 
tubing often is neerled! 

Gaeton deftly juggled the tube in what T 
called the Ritual Dance of the Snow Surveyor. 

“Sample number seven: Snow depth fur 
two point zero, Core three six point zero, 
Full weight three three point zero.” Gacton 
culled off the mystic numbers to recorder Bob 
Branstead. “Water content one two point 
two. inches: ground frozen.” 


Reports Sent by Radio 


We had a nightly short-wave radio schedule 
with W, T. (Jack) Frost, head of Oregon snow 
SUrVES his office in Medford (page 093). 
Each day's snow measurements were reported 
the sameevening. Integrated with many other 
revords. these figures gave the basis for the 
April 1 water runoff forecast for Oregon. 
That's the most important forecast of the 
year. By Apeil, water users have to know 
how much of the priceless fluid will be ayail- 
able during the coming summer, 

Furrowing way among ruddy-harked 
ponderosa pines, we teached the south en- 
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Snow Surveyors Traced a 573-mile Route 
Along the Spine of the Oregon Cascades 
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Crater Luke National Park and =kirted white cunee 
of Mounts Jeferoon uid Hood, the latter Oregon's 
highest peal aid heart ofa popular skiing area, 


~ 
tramce toad to Crater Lake National Park 
the next afternoon, 

Men waved at us from a staff car and a 
truck. It was a welcoming group from park 
headquarters, 
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Easter Sunday began with warm, bright 
weather that packed the trail We sped 
through cluse-ranked pine trees up switch- 
hacks to Windigo Pass. There we crossed 
into the watershed of the Deschutes River. 
Water diverted from that stream irrigutes 
grain and cattle country east of the Cascades. 

At Crescent Lake, we reveled in the luxury 
of sheets and hot baths, Next day we tambled 
on past Odell Luke to Davis Lake. There 
a black jumbled lava Sow looks as if it had 
cooled last week instead of twa thousand 
tars ago. 

The Cascade Range is largely lava-built. 
Forests and meadows ¢loak slopes and stum- 
mits once seared! by streams of liquid fire and 
pelted with ash ond fying rock. “Pummy" 
(pumice) desert and slaglike lava flows testify 
to volcanic activity’ that once raged fran 
‘California to the Canadian border. 

In porous volcanic formations water does 
strange things. Brimful rivers shrink in a 
fow. miles to shallow trickles. Contrariwise, 
clear cold streams burst full-velumed from 
the ground in bubbling springs. 

We passed Wickiup Reservoir, a man-made 
lake. Tt Jost, we learned, 1,000 acre-fuet of 
water o duy through sievelike lnva banks that 
seemed sound when the dar was built, Major 
leaks have since been plugged. 

‘The night of March 29 we made early camp 
jn & holiday mood at Browns Creek erbin, 
the halbway mark on our route, Bol was 
frying steaks-when visitors appeared, rolling 
upto the door in an ex-Army weasel, 

“Why. you ornery ole polecat, youl Arch 
greeted long-time iriend Bill Childreth, With 
him rode Bill Dean. They been measurinit 
stream flow and a snow course at isolated 
Waldo Lake. 

After supper Bill Childreth and Arch fell 
to yarning about shared adventures, 

“Remember, Arch, that trip we were really 
tired?” Bill asked_ 

Aceh grinned and nodded 

“Arch and Vd had a rugged day, pretty 
clas# to 25 miles on skis,"’ Bill recalled, “We 
found our cabin late, grabbed a bite, and 
tumbled into our sleeping bags like steers 
felled with a ¢lub, 


Robbed by Father ‘Time 


“Later T woke. It was just dim dawn, so 
1 rolled over for a few minutes more. A 
while later Loracked an eve again, Tt seemed 
darker. Well, | thought. clouds must ve come 
up. Finally we both woke, Bright morning 
sunghine was a-heamin’ down, 

‘When we got to town that affernoan, we 
noticed a calendar in a store window, It 
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said “February 8." We just loaked a1 each 
other, 1 knew we'rl measured the snqw course 
on the 6th. 

“Suddenly the truth struck ws, That ‘dawn’ 
Veht I'l seen was sunset light! Arch ane T 
had slopt through a whole day,” 

Just out of Browns Creek the nut locking 
the left pontoon to the axle on Arch’s Cat 
dropped off. ‘This mishap cost us a day, the 
only serious mechanical delay on the trip, 
Arch and Jasper had to-go $0 miles northeast 
to Bend to haye the axle repaired. 


Gleaming Summits Pierce the Sky 


All April Fool's Day splendid scenery 
flower past us in a glorious panorama, We 
pushed up into the heart of great mowntains: 
the broad cone of Bachelor Butte, the steep 
peak of South Sister, and jumbled crags of 
Broken Top. Gleaming sumniits lifted high 
aboye tree line, 

We circled Elk Lake, a perfect Christmas 
card scene complete with snowy pines and 
half-buried cabins. At Devils Pass we clawed 
up a steep snow gully under beetling black 
cliffs. Huge boulders seerhed ready to plunge 
down on us at a touch. 

AL our Soda Creek camp snow was too 
deep to dig through Arch Inid green logs 
and tuilt the fire on them. Even so, by 
morning the fire and hot coals had melted 
#& Tound hole eight feet deep, 

Log fires at our sky camps warmed us and 
dried our wet clothing. Bob cooked on two 
gasoline stoves, with a total of five bumers 
(page 699). Wood fires also helped with 
melting snuw. At several campe there was 
no epen stream ot pend. We had to melt 
snaw, a slow and exasperating procedure. not 
only to get water Tor divhwnshing but even 
to fll canteens, 

Tt was ironical to be olmost buried in 
frozen water—and not be able to spare enough 
of the precious melied quid to brush our 
weth! 

Friday, April 2, we pushed dizzily up, up, 
and up among peaks and clouds that fought 
hack with blinding snow and moaning winds. 
Ten minutes out of Soda Creek, Arch stopped 
his Cat on a steep side hill Like a combat 
commander, be swept his arm forward over 
his head in a familiar gesture. Ip meant; 
“Send up one wave of shovelerst” 

Late that afternoon, after measuring the 
Dutchman Flat snow course, we smacked 
into a bit of going as viciows as anything 
we hit. 

‘Twisting arqune the base of Ball Butte, 
Jasper twirled the stiff steering wheel until 
sweat beaded his brow, We seesawed along, 
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poles. one of them was gone. Where it had 
been was a round hole, Arch peered down 
this window in the snow floor—and saw Cliff 
Lake a thousind feet almast straight down! 
He swallowed hard and twod mighty gently 
hack to solid rack, 

All unsuspecting, he'd casually walked out 
on a thin snow cornice wwerhanging a sheer 
drip neariy us high ax the Empire State 
Building. Later, Arch showed us a movie 
serpence of the forest far below taker right 
through the hole! 

Up the icy slope of Ruddy Hill we dug a 
1,060-foot ditch for the Cats, blasted the 
while by hard, stinginw snow (page 701), We 
measured the Olatlie Lake snow course and 
feached the Forest Service guard station at 
the north end of the lake os the storm quit. 
Sunset gilded the forest. 

That was our last night away from civiliza- 
tion, We feasted on thick stenks and fed 
huge logs into the fireplace. After supper, 
lusty voices lifted in loud bat tortured har- 
mony, Some prankster stuffed shoes, chunks 
of wood, empty jars, and wet ewks inte our 
sloping bags, 

Sunrise caine cilm and clear on April 7, 
To the south mighty Mount Jefferson doffed 
a cloud cap from its 10495-foot cone. 
Framed by pines, the white frozen lake, and 
blue sky Jeferson symbolized the beauty and 
Splendor of this wild country. 

Bob Thomlinson, special events commen- 
tator of Portland’: radie station, KGW, was 
wt the Wapinitia Highway crossing to greet 
us as we ered Mount Flood. 

“We've been here a few minutes,” he said 
(We hud estimated our scheduled arrival time 
by radio the wight before.) “We knew Arch 
Work would make it on time.” 

T caught Arch covering a wry smile with 
his hand. By our original itinerary we were 
six days late already! 

In the luxury of Timbertine Lodge an 
Mount Hood, we relaxed for a day. Up from 
Portland to visit with us cume XN. J. Penick, 
forest supervisor af the Mount Hood National 
Forest: 1. G. Jolley, assistant supervisor: 
ranger J. Langdon; and fire guard James J. 
Ralph. With them was Bob Henderson, 
assistant to the director of the Oregon E. 
periment Station. Bol) finished the (rip with 
m5, 


Ranger Defines a Rabid Skier 


Mount Hood is the West's most populous 
kj resort for the area exploited, The Forest 
Servite and the Ski Patrol find fost skiers 
and haul casualties to the doctor 
District ranger Lungdon defined a rabid 
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skier for us: “We heard that a skier was 
helpless up on the peuk with a leg fracture, 
When we got to him, we found him suffering 
no pain. It was his wooden leg he'd broken!” 
Mr. Penick told us of the Forest Service's 
interest in snow surveys: “The Forest Service 
attitude toward the forest has changed. We 
used to he housekeepers of the woods, protect- 
ing the trees, regulating cutting, and super- 
vising recreation. Ina way, we conldn't see 
the forest for the trees, 
“Now we have a new interes|—a vita) con- 
cern with the water crop the forest holes. 
ve know that the money and welfare value 
of the snow-melt water grows year by year. 
“Tho snow pack in the forest affects our 
plans for fire control. It affects stream flow 
and lake and reservoir levels, of crucial impor- 
tance to farmers. Sport fishermen also have 
@ stake in water stired on the peaks as snow, 
“Youll find every western national forest 
shares our concern with the high-country 


Crag Rat Meet Sno-Cats 


Friday, April 9, was our last day an the 
trail, An ensy run led us around the exst 
side of Mount Hood to ‘Tilly Jane Creok. 
Below us lay the fruitful Hood River Valley 
and the Columbia River gorge. 

Our sturdy, long-suffering Tucker Sno-Cats 
ground toa halt. On hand to greet us were 
members of Hood River's climbing club, the 
Crag Rats, Despite dire predictions, cor- 
diality marked the encounter of Sno-Cats and 
Cra Rats! 

We seven metubers of Operation Sno-Cat 
Cascade looked, I'm sure, as smug as fisher 
men with full creels, Tt mur a fine feeling 
to be standing at our goal, 

The faithiul Cats had ticked off 573 spoed- 
ometer miles, We had crossed the main divide 
of the Oregon Cuscades 15 times. We had 
measured 13 snow courses, We were behind 
schedule for 4 reason that brought joy to 
water users: Tt had snowed on 20 of the 22 
days we were cn the trail! 

‘This glee was tempered later, i May and 
June, when runoff from the hetvy spring 
snows devastated parts of the Columbia Val- 
ley with record floils, 

We never really “had it tough.” Arch 
Work had planned the expedition with armost 
care. We always had those essentials to 
the success mf a hard trip—iry bedding, plen- 
tifa! food, and adequate shelier, 

Doc Woods saw to it that we stayed 
healthy. The only ailments suffered were 
scratched hands, sore muscles, and blisters 
fron the spluttering tar-and-parafiin we 
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motual assistance, even cutting, sometimes, 
deross harriers of divergent interests, 

Able men from all over. the West came 
together to pool their intimate koowledge of 
mountain snow. They served the various 
interests of the whole population of the rich 
but semiarid Western States. 

Tiiscussions crystaltived for as the reason- 
for-being of snow surveys and runoff fore- 


casts. Tt was as clear, if not as simple, as 
ABC, We learned that; 
When farmers can be forewarned of 


drought, they plant only such crops as can 
be brought to maturity with reduced water 
supply. “Outwit the drought has become 
4 sligan, 

They prune. thin, and ‘cultivate their or- 
chards so that they will produce only as 
much fruit as available irrigation water will 
‘bring to marketable size and condition, 

They move livestock off the ranges.and out 
of drought-stricken areas before they starve. 
And they develop wells, storage ponds, and 
other supplementary water supplies before the 
situation grows jicute, 

In years of abundant water supply, on 
the other hand, farmers can bank extra cash 
mae a8 profit on added acreage brought 
under cultivation, Surplus water means 
“bonus” crops, 

At the Reno conferencé we leorted that 
the water requirement of alfalfa, grain, pas- 
dure, orchard, or ather irrigated crops for a 
given soil type cari be precisely stated. All 
this planning saves time, seed, labor, and 
Best of all, it largely eliminates the 
possibility of total crop failure. 

Snow surveys are important, too, in giving 
advance warning to help in confining flood 
destruction, 

A sentence like “Snowdlakes sift down thick 
und soft to the silent forest floor,” simmons 
up a picture of quiet peace and hushed beanty, 

Vet what an unruly giant may be onleashed 
when spring sun and rains melt drifts piled 
deep on mountain slopes! Rivulets gurgle 
under the sodelen snéw, Great rivers rawr 
on swirling rampage. 

Snow Melt Boosts Columbia Flood 

That's just what happened im the snow- 
burdened Columbia River Basin in the 5 


of 1948. Warm weather und continuous rai 
mae raging sluiceways of every mountain 


‘the 45-day Columbia flood ran up a heavy 
toll: Vanport City shattered, with many 
drowned; a $25,807,300 Ines to agriculture, 
in crops and cartle destroyed in the field; ap- 
proximately 224.000 acres of farm and graz- 
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ing lone! inundated: homeless estimated at 
30,000; ‘total losses in agricultural resources 
alone estimated at 3370307300, 

Early summer floods on many western 
rivers are due admest entirely to melting 
snows: The magnitude and time of each 
flood is, therefore, approximately predictable 
on the basis of snow sur 

Pioneer of snow surveying in the West was 
Dr. J. E. Church of the University of Nevada. 
Tn 1919 Dr. Church began measuring the 
depth and] water content of Slerra Nevada 
siws, Whose melting affected the level of 
Lake Tahoe, 

For a decade private companies in Cali 
fornia, Wyoming, and Washington mide scat- 
tered snow survevs. In 1924 Utah started 
to-study the relationship between snow cover 
and runoff. Five-vears later Oregon and Call- 
fornia were operating State surveys. 


Federal Government Backs Snow Surveys 


Methods and equipment, however, still were 
hot standardized, nor was there yet free ex- 
change of information, 

At last, in 1935, Congress charged the U_ 
Department af Agriculture's Division of [r- 
Figation with the task of coordinating and 
extending the snow-survey program. The 
work was transferred to the Suil Conservation 
Service in 1939. 

Today almost a thousand snow courses at 
elevations from 2,000 to 12,000 feet are 
measured in 12 Western States—California, 
Oregon, Washington, Arizona, New Mexico, 
Utah, Nevada, Colorado, Wyoming, South 
Dakota, Montana, and Idaho—and in British 
Columbin, Canada, 

Nine hundred and forty-one snow surveyors, 
traveling 30,150 miles in 1948 by ski, snaw- 
shoe, or techanized vehicle, made 40,014 
individual snow measurements, 

Snow-sutveying and waterforecast work in 
the West is estimated to cost less than a cent 
for each acre of irrigated land, The West hos 
21 million irrigated acres! 

This is how Arch Work summed up the 
new hold that snow, as stored water, has on 
western thinking, 

“People in the West,” he said, “now recog- 
nize that snow is a. vital basic resource, 
They've come wy realize it must be measured, 
conserved, snd ‘harvested’ as carefully as soil. 
forests, food, and fuel. 

“They know that water means life to the 
West." * 

"Sec. in the Navmoxan Grocuapmic Macazrsr; 

“More Water for Califoraia’s Great Central Valley,” 
‘by Frederick Simpich, November, 1946: and “Cohum- 


bhi (River) Turns of the Power," by Maynard Gwyn 
Williams, June, 1944, 
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Strted ahead for years to come! 
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Take it from Bing- 
“its the thing’| 


THE REVOLUTIONARY 
DICTAPHONE TIME-MASTER ! 
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WESTON'S SIMPLIFIED, 
BUDGET PRICED EXPOSURE METER 


dewlers ev 
50 


WESTON 
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Priced at 


couplet your plane 
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DEPT. NO ALBUQUERQU 
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Brondied FRUIT CAKES 


Rich with aloced fruite and choice m 
old bean Fiog stare, P 
Shipped to rou er indir 


onder, 
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WOENSWEL FIME FOODS, 1016 Ranrach Street, Samiusty, hie 


RADIO CORPORATION of AMERICA 
World Leader in Radia — First in Television 


Glendamalia j 


Teel 1 0.¢)AONTHO TO. SECOND 


THIS WINTER 


follow the sun 
To Tucson! 


MORE SUN... MORE FUN... MORE HOSPITALITY — 
More winter sunshine in Tucson than any other 
resort city! You swim in open pools. Ride horse- 
hack across the desert Golf Attend: rodeos, Visit 
Old Mexico next door with im silver 
jewelry. serapes. Sce historical San Xavier Mission 
and scenic wonders like Colossal Cave and Cactus 
Forests. Study Indian lore. Go om Sshing trips. 
You'll enjoy Tucson's natural friendliness! 


MORE FOR EVERY AGE—The whole family will en- | 
ioy one of the smart resort hotels, wondertul 

ranches, beautiful new niotels, apartments and cot: 
tage. Extensive building activity has made accom- 
modarions of all types plentiful at sensible rac 
Excellent private schools in Tucson. Uof Arizona, 
Mail coupon now! Come soon ! 


CHALFONTE-HADDON HALL 


1126 Boord walk, Aianiie Cy, Nu 


THIS WINTER YouR 
J PLACE IM THE SUN IS 


BEAUTIFUL 
(7h Roised-Letter 
STATIONERY 


With rhe EQOWKIS Steet. 


IM FRIENDLY ARIZONA 


Tay ike saint 


Printiog £n (n 
eal coabiodont insane 


, ;25 LJP NOTARY, CORPORATE aun 
LODGE SEALS, $4.50 UP 
ir ieee 


ROOVERS JOSEPH M. LOTECH, Pres, 


47 Nanna S1., New Wark 7, 8.¥, 


Two engincers of The Budd Company 


recently got into a lunch-table diseussio 
about the compression strength of an 
ege—just an ondinury hen's egg. After 
lunch they took an te their labora- 
tory and found out. The event may 
trivial, But ittypifics the quiring, prob 


ing minds that have always ¢ u 
The Budd Company and shaped its 
activities 

Why is something done a certain way? 


it be done better? Why ts this 


How ¢ 
material used’? What will dou better 


job? Out of this questioning came the 
invention of the steel automabile body, 


the development of the steel dis auto- 


mobile wheel, the design and construc- 


tion of the first lightweight, stainless 


steel train, the Budd railway dise brake, 


Helping the World to “GO” 


The Budd philosophy of building bet- 
ter products through the use of superior 


materints and challenging des has 


spread around the world. In Brazil, in 
Portugal, in France, in Iily you may 
ride in stainless. steel trains cither built 


By 


Supervision abroad. About ninety-five 


din Philadelphia, or under Budd 


per cent of the Automobiles in England 
und Europe have steel bodies built under 
Budd license snd often with todls pros 
duced by Budel, ty these times when 


Movement is ¥ Budd is helping the 


world fo "go". The Budd Company, 


Philadelphia, Detroit. 
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Werld’s finest 


record reproduction! 


AUTOMATIC FM-AM RADIO-PHONOGRAPH 
Dual G-E Electronic Roproducers for 
standard and LP records. Genuine mo- 
hogany veneered cabinet. Model 32.4LP. 


GENERAL @) ELECTRIC 


q* the KEY to 


Better Living 
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Seod for your FREE new illustrated félder. 
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cruise the blue Pacific | 
to beautiful Japan 


Monthly sailings to Hawaii, 
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to Japan, Bue 


F — to Hong Kong and the 
bs the OMEGA Automatic... 
~ = one of the world's greet watches 


el wing: 


iva's finest post-war luxisry finera 


LEADING JEWELERS THROUGHOUT THE WORLD 


four scenic Japan — 


See Wondrous Fujiyama, 


mountain resorts, old-world 
temples, and thrilling 

modern cities... A wide i 
variety of special tours ore > 

available to suit your personal travel lee: 


SHIPBDARO LIFE offers relaxing days, romantic 
nights, faultless cuisine, cir-concitioned stete- 
rooms, and a host of other features your travel 
agent will glodly describe 


MONTHLY SAILINGS from San Froncisco and 
tos Angeles to Honoluly, Yokohama, Manila, 
H 


Francisco vic Yokohame and Honolylu. 


Kong, and Kobe ond return io San 


CONSULT YOUR LOCAL TRAVEL AGENT for 
complete service and details on Trans-Pacific, 
Round-the-World, and New York to California 


or write: 


AMERICAN PRESIDENT LINES 


Hotot 


Ameri Abroad 


DEPT. NG 11, SAN FRANCISCO 4, CALIFORNIA 
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If you trust Ordinary Metal Files 


to protect any vital records against FIRE! 


Records Aove been burned! .. . Businesses have been 


dllected without proof of loss records. 
at keep your h i 

and papers, Se, 
records instantly in @ fire 
4 out of 10 business hat lose thetr records ins 
reopen, Don't let that | rn Lo you! 


HERE'S POSITIVE PROTECTION 


ted Record Containers, They provide constant, 
pot P perortae af an Underwriters’ Paborntar 
. tested and approved safe—plus the conver 
clficient filing system. Insulated receding door 
drawers, Fire just can't get in 
aluable Sr otnatica of a surprisingly modest pric 
mir Mosler dealer now and be 
ler Insulated Record Containe 


fire never 
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ge Mosler Safe c. 


Main Office: 320 


Builders of the U.S Gold Storage | 
Vault Doors at Fort Knox, Ky. 


) Avenue 


--FILL OUT AND MAIL—TODATI--~ 
Dept. 411 
Now ¥ 


‘New York 1, M. 


Builders of Sater 
Irs in the World 


The first question to ask 
when you buy a new type record... 


How LONS 
With iT PLAY? 
——<—_— 


Columbia Long Playing Records give 
you up to 50 minutes of music on one 
Record... uninterrupted music at its s fines 


the new standard 


lumbin 
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COLUMBIA @i) RECORDS | ~~ 


ie Coa land AMERICA’S MOST-WANTED 


. the perfec year ‘round retort SMALL TRACTOR! 


of record perfection 
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THE CLOISTER 


EA ISLAND, GEORGIA 


GRAVELY MOTOR PLOW & CULTIVATOR co 
BOX 1188 DUNE 


PRESERVES. 
FROM OREGON 
MOUNTAIN MEADOWS 


Ask about the amazing New Gravoly 
ROTARY SAW ATTACHMENT ... 
perfect for claaring brush land, fell: 
trees, sawing wood, fance posts, etc. 
—— 


WRITE FOR FREE CATALOGUE 


JANE AMHERST 


1120 OE 47th Ave, Portiecnl 13, Ore 
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Lykes Bros, Steamship Co., Inc. 
Officer sh NEW/ORLEANS, HOUSTON, GALVESTON, NEW FORK, Beav 
iol, Chicago, Corpua Chrii!, Dollar, Gulfnart, Kanics City, Loke Charles, 

= Memphis, Miletishee, Mobile, Port Arthiy, St louis, Thao, Woshing 
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CHRISTMAS GIVING Made Merry 


Remember your friends at 3 


Holiday pine with COBAS wa.) 
Finest Meride froits 


TMENT SUITES. .compicte wows service 
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Fully equippedyone to fou coam 
heat. Air conditioned grill, cocktail lounge. 
,, Quiet residential section, Overlooking 
Biscayne Ba cus hotel rooms 
PES daily or sex Large penthouses. 
Soe taily Be P 


“OPEN ALL YEAR 
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Whether you pay $2 
compare the cost of these services 


with the value they give you 


tl price, And 
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requires fire 
wetually, in me 


nol and technical servi 


you ree ' 


ial seeing problem. 


Your own spe: 


The quality and style 


preseription ealls far, 


When your vision fails 
the aid al 


an just a pair mf 
wrviews provided by Gphthalmol ‘ 
Ophthalmic D (Opticians) | 
within the reach Thoy are worth 


“Gains Hundreds of Hours 
For Me... 


Thousands of Dollars 
For My Boss!” 


A wonderful change has taken ploce in our office 
since the day we did oway with oldfoshioned, 
time-consuming shorthand and adopted AUDO. 
GRAPH Soundwriting, Instead of spending a third 
of my fime at the Boss’ desk, eotebeok in hand, 
taking dictation”, I save hours in which to ren- 
der for more volvoble aiusistonce . 

Bow dictates to hha Avdograph, 

But thor's only one of the many 


ictation, instructions ond report, It records both 
ends of the Boss’ important 

Hons, takes down every word at meofings ond 
ee and saver hol the time and man 

In ry ies, the 

irate sp light and compact, the Boss offen 
takes it with him on busines: 

trains, plones ond even in his cor 
the vnbreokoble plattic disc record: to me for 
‘ronncription. 
‘Why not find out whet the soving power of 
AUDOGRAPH’S exclusive combination of benefits 
ond edvantages con de in your business Call 
AUDOGRAPH, your city, for demonstration — ne 
ebligation of cours. 


11 Eighth re Be Vas 11. NCY, 
Conailian Eales & Sorstes: 
Narthern Elscric Campemy Ud 
elie, Ontario 
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THE GRAY MANUFACTURING CO. 
Griginatars ot the Poy Station Telephone = Est. 18PT 
HARTFORD 1, CONNECTICUT 


MODEL 19 
new, lawer priced Cagabord 


With the features which have 
made Wl trailers first 
ck new Model 19 is 
be ly complete. Welded 

+ steel hody and chassis frames, 
aluminum exterior and the highest 
quality of workmanship make the Model 19 
‘s “High Value” in trailer homes, and 
the price is only $2250.00 Loh. fnetory 
(local taxes extra) 
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oth 
VAGABOND COACH MFG. CO. 
Ox 4 NEW HUOEON, MICH 


Plan now to WINTER in serpin 


tovely SAN DIEGO!" 


ae a 


KANGAY*' means “WELCOMES 
when you carry 


NATIONAL CITY BANK 
TRAVELERS CHECKS 


sand you're welcome wh 


you travel becouse NCB Tre 
Checks are Internotionbl currency 
safe, spendoble everywhere. Good until 
uted. Promptly refunded if lost or sto! 
Cost so little... only 75¢ per $100, 
Buy them ot your bank 


NCB 


TRAVELERS CHECKS 


BACKED BY THE MATIONAL CITY BANK QF NEW YORK 
fn Morte! Prete Bawkiug 


(ihe Shamrock 


Make your Heustsn reservations of The Shamrock 
Teleiype HO-192 
HY Office, Murray Mill 6.2474 


GLENN McCARTHY, President 
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Sy. iS 
WHAT IS THE Ma sf 
MOST ASKED ude ace 

VAD AR KLOGKAN? 
QUESTION IN 


THE WORLD? 


TI OPA EINAL 


From Times Square 10 Timbuctoo, its 

comet time?” You answer confidently, “I have," whet you waar a 
Biratd Porragaux. For, in this watch, you enjoy the enduring pre 
‘ciuign born of P's continuous expackence though five Renerations 
in making fine timepieces. To arrive ot your finest chylce in a 


GIRARD PERREGAUX 


Fine Watches sinee 17 


From fell to rights 14 KL Gold, $71.50 + 14 Ke Gold Filled, $65.00 + 14 Kt Gold, $71.50 » 14 KL Gold, $100.00 
‘M17 Jewe's,..Prices toclude Federal tax 
‘See the completa selection of SF timopinces at your Girord-Perregaux jenaler. Priced from $40.00, 
Girard-Pesrepaux Watches. 30 fockeleller Plars, Naw York 20. be Canada: Hamilton, Ontaria 
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* FOR THOSE WHO CANNOT 
OR SHOULD NOT CLIMB STAIRS 
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STIMAU-LAX totokenscnine wanes 
JUNIOR 


Whe Mlaxtats “Piaicse 
Massage Tustreament 


Treat Yourself to... 


Wineonvin 


mgs Manual 


DEWONE ceare ci 
OFT VN CORMAN 
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GOOD DIGESTION 


ae DIGESTIVE syrest has been called “na~ 
ture’ most wonderful chemien! Lahorelory 
ighout Hifo, the vitality and strength of 
) part of the body depend largely upon how 
4 does its work, 


ele 
well this laborate 


Somotimos, however, the digestive processes 
fail to function properly. This may be duw to 
faulty ing habits, infe ne, fatigue, food 
allurgies, emational disturbances and thor 
euurses and may fend to minor as well ws seri 
digestive disorder. In fie ahow that 
digestive troubles are more common than any 
other ailments except thiwe of the respiratory 
system. 


» baud 


7 HINTS FOR GOOD 
Nd DIGESTION 


aoe 


1. Avoid eating when rashed or when emo- 
tionally upset 


2, Keop the terth in good condition se that 
food may be chewed thoroughly 
3. Drink adequate amounts of witer (ix to 


wight glasses a day) and extublish neyular 
hobits of elimination. 


4, Do not eat too much or too often 


5, Cultivate en appetite fora wide vai 
fouds, expecially thove that are rich in the 
essential nutritional elements 


6. Avoid etrenugus exercise immed|utely after 


esting. 


7. Do not resort toself-treatment. Ifdigestive 
complaints persiat, consull the doctar. 


Modern medicine hus developed many in- 
strumonts and testa which help the doctor to 
dingnose digestive disorders with great ac 
mey. For instance, X-rays permit the dector 
to follow “test meala” throughout the digestive 
id to observe the position, size, shapr, 
and movements of the digestive tact_ Im mddi- 
tion, chernical testa and analyses him e- 
Lin} information shout whether the digestive 
Orpots are functioning properly, 


Sumo digestive conditione wre wo trivial thi 
cam often be corrected by surprisingly 


mensuires, such as eliminating Leauble- 
amoking focis from the diet. Others are serious 
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